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Instron is proud to have played A NEWLY DERIVED FORMULA FOR PREDICTING prove that the equation was 
a part in the development of a MATERIAL PROPERTIES ......4IN ADVANCE workable. Data obtained from 


workable equation for predicting low-cycle strain fatigue tests on 
the low-cvcle fatigue resistance of metals (and other 12 different materials, conducted on the Instron, cor- 
materials). Low cycle fatigue deals with mechanical roborated the equation. 

and thermal cyclic strain in materials from 14 cvcle up Which is yet another instance of what we mean 


to approximately 10° cycles Recent investigations STRAIN ] 
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7 


COMPRESSION 


2000 3000 4000 S000 6000 


responsible for the Instron Universal Tester, equipped 


with reverse stress cycling controls, which helped to 
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CYCLES TO FAILURE GENERALIZED HYSTERESIS LOOP OF 
STRAIN CYCLE FATIGUE 

















Typical curve (for 1018 carbon) shows Generalized hysteresis loop of strain cycle 
correlation between Instron data (dots) fatigue. 
and formula (solid lines). 


when we say “‘you can do more with an Instron’. 
If you have any problem at all related to materials 
testing, you should (at the very least) have the complete 
Instron catalogue. .\'.0 avail- 
able: our ever-growing library of 
articles on advanced testing 
techniques, covering many fields. 
Yours for the asking — just men- 
tion your particular field of 


interest. 





— New formula for stress amplitude of a material is based 

on just 3 knowns, all easily arrived at by conventional test 

methods: 1) E, modulus of elasticity; 2) c, a constant easily 

related to the per cent reduction in area and 3) Sg, the endurance 

limit or yield stress point. N represents cycles to failure. Satisfactory correlation with 

racy of cycling data provided by Instron Universal Tester furnished a reliable standard experiments up to 10° cycles to failure was found. For more insight into this fascinating 
inst which to check new formula development, drop us a line 

















-_ ’ F 
for adi anced stress : epee The Instron comes in various models and sizes to suit the widest 
applications for tests under all kinds of environmental conditions 


analysis equipment look to Shown: Floor Model — load ranges from 2 grams to 10,000 Ibs 


2506 Washington Street, Canton, Mass 
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SARGENT 
ANALYTICAL OVEN 


HEAT TRANSFER BY RADIATION AND CONDUCTION 


@ OVER FOUR SQUARE FEET OF WORKING AREA 





| : DIRECT READING, SINGLE TURN TEMPERATURE 
| , ADJUSTING DIAL 


OPERATING RANGE, 35° TO 200°C 
ALL INSIDE METAL AREAS AND AIR VOLUME 


COINCIDENT IN TEMPERATURE WITHIN + 2%°C 
WHETHER UNLOADED OR FULLY LOADED 


TEMPERATURE AT ANY POINT CONSTANT WITHIN 
| " +¥%°C WHETHER UNLOADED OR FULLY LOADED 
i 


$-64080 OVEN-- Analytical, Radiction-Conduction Type, Double Wall. 
200°C, Sargent. A new laboratory analytical oven designed 
to emphasize conduction and radiation as modes of heat 
transfer and to minimize the contribution of convection, 
thereby achieving an unprecedented uniformity of tempera- 
ture throughout the entire cubic space of the isolated 
aluminum interior chamber. 


The inner chamber is obstruction free. Three removable 


Designés Houde bn flat aluminum shelves and a flat bottom area provide over 
E.H. Sargent & Co. 


four square feet of useable space for moisture samples. 
Heat is applied at a very low gradient and over a wide 
area from a nickel-chromium ribbon element in woven glass 
sleeving. 24 inches of fiber glass insulation results in low 
wattage requirement and permits temperature to be regu- 
lated by a special Sargent heavy duty, bimetal regulator. 





Temperature is adjusted by simple rotation of a single 





turn disk on the lower panel. A dial type thermometer is 
j mounted on the door. 


rl 


Constructed of heavy gauge, welded steel, finished in 
baked enamel. Inlet and outlet vents are provided. The 
oven door automatically opens if pressure builds up inside. 

Range, 35° to 200°C; inside width, 14 inches; inside 
height, 13 inches; inside depth, 12 inches; outside width, 
19 inches; outside height, 22% inches; outside depth, 16 





inches; net weight, 60 lbs. Complete with three shelves and 
thermometer. For operation from 115 volt, 50 or 60 cycle 


ALC. CHOU. . os cans Srey aig rays exo aaah GN Weta $175.00 
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MICRO-TESTERS 


FOR THE MECHANICAL AND MICROMECHANICAL 
INVESTIGATION OF MATERIALS AND FIBERS Curves plotted by evaluat- 
ing the damping diagrams 


Mi-2 UNIVERSAL TESTING MACHINE WITH GRAPHIC RECORDING poh Wichel ond Derioval 

TENSION * SHEAR - BENDING * COMPRESSION * HARDNESS snomalities inherent to fer. 

AT AMBIENT AND ELEVATED TEMPERATURES. romagnetic materials is 

MAXIMUM LOAD 5000 LBS. clearly defined. 

(3 INTERCHANGEABLE DYNOMETER SPRINGS AVAILABLE.) pe Rn ae 

For medium size specimens, the MI-2 is exceptionally accurate anid dependent of the amplitude. 

simple to operate. It graphically records load-deformation dia- 

grams and results in added economy through the small-sizer! 
specimens required. 


MICROMACHINE WITH PHOTOGRAPHIC RECORDING 
* TENSION * SHEAR « BENDING 


MAXIMUM LOAD 700 LBS. : : MI-44 


(4 INTERCHANGEABLE DYNAMOMETER SPRINGS AVAILABLE.) Lenddet a 
A specially designed machine for the investigation of very small pide ee ee 
specimens, the Ml -3 measures deflection through a dynamometer ed palyethelyne, employ 
ve ven ges it photographically employing-a flawless optical ia g 52 ie: _ mexinem 
Electronically driven and controlled, the MI-3 allows derived curves 
giving data in the micro-crystalline orders of magnitude. 


MICROMACHINES WITH PHOTOGRAPHIC RECORDING 
TENSION IN METALLIC WIRKS AND STRIPS, TEXTILE FIBERS AND 
THREADS, FABRICS ANi) PAPERS. AT LOW, AMBIENT 
AND HIGH TEMPERATURES. 
MAXIMUM LOALS: #£1-44/1 50 G2., M*-44/11 150 LBS., 
Mi-46 /T 206 26S. 
{18 INTERCHANGEAPLE OYNAMOME? 7 SP3.GS AVAILABLE) 
In two sizes, the MI-44/1 and MI-44/2 photegraphically a 
stress-strain diagrams through a fiawtess optical tri 
With two tripods, one dircct mounted and the other ifferentially 
mounted, a wide test range is assured. 
Silicone ‘Steel dynamometer springs and fanaa controlied 
motors make the MI-4 machines fast and accurate. 


MICROMACHINE WITH PHOTOGRAPHIC RECORDING 
ALTERNATING TORSION-MAX COUPLE + 0.05 kgm ‘ Mi-34 
To determine the fatigue limit of a specimen, for determination of 
internal friction from the energy dissipated per alternation, and Detailed investigation of 
to follow the paper of fatigue as a function of the number of a weld made by carrying 


alternations the MI-5 is an unexcelled performer. ry bed 


THERMOBALANCE , steel welded with an 
man Geged fb cstv oben cane _— 
ambient temperature, it is especially useful ra the phe ical 
analysis of: 
@ Dry oxidation of metals and alloys 
© Solid system changes accompanied by addition or loss of gas 
or vapor 
© Dissociation of true chemical compounds formed when a gas 
is absorbed by a solid 
@ Thermal delat on tie calcination of precipitates 
© Drying products in powder form 
MICROPENDULUM “COULOMB” 
Speciall y designed for a specific field of testing, the MI-9, through 
attenuated oscillations, determines: 
@ The variations of internal friction in metals 
® Magneto-elastic anomalities of metals and ferromagnetic alloys 
© Changes of internal friction due to cold work’ 
@ The mechanical hysteresis and fatigue of metals. 


Hy rsc 4 ma n n CARL HIRSCHMANN COMPANY, INC. 
ag pyaar 
Branches: 6015 N. Cicere Ave., Chicage 46 * 5124 Pacific Bivd., Les Angetes 58, Colif 
Corl Hirschmann Co. of Conede, bey Yon 2 Dundes S$t., West, Terente, Canede 
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two old and respected names 


and a new line of modern testing machines 


The long tradition of fine testing machines by Baldwin, and 

the exceptional facilities of Wiedemann Machine Company are 
joined .. . to the benefit of al! industry. The new line of modern 
Wiedemann Baldwin Testing Machines reflects the vision, 
engineering capability and resources of both organizations— 
now welded into one. 


Wiedemann Baidwin Testing Machines continue to be developed 
under the direction of the testing machine specialists long 
associated with the name Baldwin, and the sales and service 
organizations continue to serve as the Baldwin testing machine 
specialists for which they have become well known over the years. 
The new Wiedemann Baldwin Testing Machines are here... 

and more are on the way. Get in touch with your local 
Wiedemann Baldwin representative—or drop us a line. 


WIEDEMANN MACHINE COMPANY 
GULPH ROAD «+ KING OF PRUSSIA, PENNSYLVANIA 


Sales Offices: Mount Vernon, N. Y.; Silver Spring, Md.; ‘Pittsburgh; Chicago; in Canada: Peacock Bros., Montreal. 
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In This Issue... 


>» Workability of mortar, an elusive but strategic property, is really 
a complex of six attributes: consistency, water retention, time of 
set, weight, adhesion, and penetrability. It increases with air 
content 


> Resistance strain gages must be evaluated for use at high 
temperature. Such things as strain and temperature sensitivity, 
time stability, strain range, and response to transient heating 
are critical. Here is one facility for making such an evaluation. . . 


> Tensile fracture of titanium and titanium alloy at temperatures 
down to — 196 C is highly sensitive to notch geometry and less 
so to temperature. Embrittlement due to notch is not greatly 
relieved by plastic flow under static load 


>» A mass standard must be made of material that is corrosion- 
resistant, nonmagnetic, and has a density of 8.4 g per cu cm. 
Here is a stainless steel that fills the bill 


> Sulfur as a structural material is not a new idea, but perhaps 
its potential has not been fully exploited. With a compressive 
strength about equal to that of concrete, this material might 
be used to advantage in many new applications 


> Mixtures of gypsum calcination products can be analyzed by 
this simple method for the proportions of calcium sulfate di- 
hydrate, hemihydrate, and soluble anhydrite in the mixture 


>» Viscosity of printing inks can be measured with the Stormer 
viscometer. Test is fast, easy; results are not affected by thix- 
otropy 


>» Ring out the old. = In accordance with custom, ASTM takes a 
moment at this season to probe the past for guides for the 
future. Here is what happened in 1960 in ASTM—the ma- 
terials society 


>» Density and strength, their relation to structure, and their in- 
clusion in critical tables are the subject of a penetrating comment. . 


COVER PHOTO: 


COMPRESSION FAILURE OF BLOCK WALL BUILT IN 
VERTICAL STACKED BOND 


Wall is caught just at the instant of failure Tested in 
accordance with ASTM Method FE 72 — 54, wall failed at a 
load of 41,400 Ib per lineal foot In a series of nine pat- 
terns studied, the vertical stacked bond pattern produced 
the weakest wall. Twelfth ASTM Photographic Exhibit. 
First prize, black and white—technique. William H. 
Kuenning, Portland Cement Assn., Skokie, Ill. 
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You can 


change a complete set of 


test clamps on a Scott Tester... 


in a matter of seconds! 


Here’s how: 


2 S@C. Locking pin out — 
top clamp off 


4 S@cC. New clamp in posi- 6 sec. Locking pin out — 8 S@c. New clamp on... 

tion — pin replaced bottom clamp off pin replaced . . . locking collar 
tightened. That's all — start 
testing! 


It’s simple arithmetic! With Scott Testers’ exclusive new quick-change clamp 
assembly, you can now replace clamps in a matter of seconds, speed up your test 
operations, make more tests a day! Moreover, the Scott Model CRE Constant- 
Rate-of-Extension Tester offers you this time-saving convenience plus ultra-precise 
testing . . . with automatic push-button controls, and an error-free electronic 
weighing system that enables even the non-technical operator to make tests 


easier, faster, and at amazingly low cost! 
Get the facts — write now for CRE Brochure! 


Versatile, the Model CRE and all other Scott Tensile Testers make use of all 
Scott quick-change clamps and holding fixtures to meet ASTM, ISO and Industry 


Methods for wire, rubber, textiles, plastics and paper products. 


SCOTT TESTERS 





SCOTT TESTERS, INC. THE SURE TEST... SCOTT! 


120 Blackstone Street 
Providence, Rhode Island 
Tel: DExter 1-5650 (Area Code 401) 
FOR FURTHER INFORMATION CIRCLE 882 ON READER SERVICE CARD 


Materials Research & Standards 





Materials 
Research & Standard) 


Volume 1, Number 1, January 1961 





Workability of Masonry Mortars 


By LEO KAMPF 


Won ABILITY IS PERHAPS one 


of the most important properties of a 
masonry mortar. It determines the 
quality of the work and the cost of the 
Masonry construction If the mortar is 
not workable, then the mason will have 
difficulty making a tight joint. The re- 
sult will be seepage, efflorescence, and a 
weakened struéture. If the mortar is 
unworkable the mason will lay 
bricks, and thereby increase the cost 
The measurement of workability is 


1ewel! 


rather elusive; because it is made up of 
more than one property. The only 
available test uses the flow table (ASTM 
Tentative Specification for Flow Table 
for Use in Tests of Hydraulic Cement 
(C 230.)! This does not measure 
workability but rather consistency in a 
somewhat crude fashion. 

Suppose a mortar were mixed with 
one part cement to six parts of sand, 
and enough water to give 100 per cent 
flow. Then if one part of hydrated lime 
were added to give a 1:1:6 mortar and 
enough water to give also a 100 per cent 
flow, the workability would be greatly 
improved even though it had the same 
flow. If, a finely ground limestone in 
lieu of lime, and an air-entraining agent 
were added, to entrain about 16 per cent 
of air (equivalent to a 1:3 masonry 
mortar) the workability would be further 
improved. If, instead of adding the 
finely ground limestone, the air were in- 
creased to about 25 per cent (by means 
of a special admixture?) the workability 
would be still further improved. Yet 
all four mortars would give the same 


flow ° 


NOTI DISCUSSION OF THIS PAPER 
IS INVITED, either for publication or for 
the attention of the author or authors Ad- 
dress all communications to ASTM = Head- 
quarters, 1916 Race St., Philadelphia 3, Pa 


11958 Book of ASTM Standards, Part 4, 
p. 196. 3 
2 Special admixture known as X-Lime 
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\ straight cement-sand mortar is 
granular and flows easily as the flow 
table is operated. A mortar that is 
plasticized with lime, limestone, or air 
is cohesive and does not flow readily 
under these conditions 

Workability of a masonry mortar 1s 
controlled by six properties: (1) con- 
sistency, (2) water retention, (3) time of 
set, (4) weight, (5) adhesion, and (6) 
penetrability. 

Consistency:—This is ordinarily meas- 
ured with the flow table. Although the 
flow test does not measure workability 
it can measure a wide range of consist- 
ency 

Water Retention:—A mortar that has a 
low water retention will stiffen rapidly 
when applied to the brick. The mason 
will therefore have difficulty spreading 
such a mortar. 

Time of Set:—A mortar that sets too 
fast will stiffen in the pan, especially in 
warm weather. This will reduce the 
workability of a mortar. 

Weight:—The mason must lift the 
mortar from his pan to the brick. The 
quantity per brick is not large, but over 
a day it mounts up and will therefore 
affect the amount of brick laid. The 
following calculations will illustrate: 

(Assuming an §-in. wall with a 3-in. 
joint and standard 23 by 32 by 8 in. 


Pa 


brick, a minimum of 15 eu ft of mortar 
will be used for each 1000 brick laid with 


TABLE | WEIGHTS OF MORTARS 
Weight, Weight 
Type per per 
Mortar cu ft 1000 
lb Brick, 
lb 


Mortar 


Cement-lime 130 1950 

Masonry 120 1800 
Cement 

Cement plus 1 105 1575 
per cent 
admixture? 


+ Special admixture known as X-Lime. 


no allowance for waste. 
the weights of mortars. 


Table I gives 


To be workable a mortar 
must be adhesive to itself (cohesive), to 
the trowel, and to the brick to which it 
is applied. The adhesive force of four 
mortars was measured in a manner 
similar to the determination of the sur- 
face tension of liquids with the du Nouy 
tensiometer. 


tdhesion: 


\ 12-gage nichrome wire 
was bent into a l-in. circle with one 
end bent over as a hook. This was then 
attached to the pan hook of a triple 
beam balance by means of a cord. The 
mortar was mixed to a flow of 100 to 115 
per cent and then placed in a Vicat mold. 
This was placed on an adjustable plat- 
form above the balance pan and raised 
till the ring was embedded to half the 
wire diameter in the mortar. The 
weight on the beam was adjusted until 
the ring was just pulled from the mortar. 


LEO KAMPF received his B.S. in chemistry and an M.S. in 


physics from New York University. 


He is in charge of the 


Laboratories of the Borough of Queens, City of New York, 
supervising the testing of materials used in the bulk of public 


construction in New York City. 


He has a patent on a masonry 


mortar and is at present working on factors contributing to 
the bond between mortar and brick. 





rABLE II 
Water 


I'y pe Mortar per cent 


ement 100 
Cement-lime 120 
Masonry cement 60 
Cement plus | per cent 7H 

vdmixture 


Fig. 1. 


The weight on the ring and cord was 
subtracted from this weight and recorded 
as the adhesion tension of the mortars 
Che apparatus is shown in Fig. 1 The 
results are shown in Table II 
Penetrability: \ portion of thi 
tar is lifted by the mason with his trowel 
placed on the brick and then spread 
If the trowel penetrates the mortar mor 


Mor- 


readily it will spread more easily and will 
be considered a workable mortar 

Vicat 
apparatus was used according to ANTM 
Method of Test for Normal Consistency 
of Hydraulic Cement (C 187 


To measure this property the 


modified 
as follows: The shaft was replaced with 
tube 
threaded into an aluminum ¢\ 


a hollow One end of this was 
linder { 
diameter by 1% in. in length. 
The total weight of shaft, cylinder, and 


pointer was adjusted to 275 g, (Fig. 2). 


in in 


Che penetration was then determined in 
the same manner as normal consistency 
or time of set. The mortars were mad 
to a flow of 100 to 115 per cent. The 
greater the penetration the greater the 
workability. 
lable ILL. 
It is 
the air 


The results are shown in 


that increasing 
workability 


oby 1OUS 


(pute 
ontent 


Increases 


ADHESION 


PENSION 


Air, Flow, 
per cent per cent 


Adhesion 
rension, g 
106 2.4 
109 3 

LOS t 

103 1 


Apparatus for adhesion test. 





Fig. 2. -Total weight adjustment of shaft, 


cylinder, and pointer. 


whether t be 
demonstrat 


mortar or concrete. To 
the relation between work- 


ability, and the flow and penetration, the 
following « xperiment was made: Mortars 


TABLE ILL.—PENETRABILITY 


Penetration " 


Type 


Cement 
Cement-lime 
Masonry 
sement 
Cement plus | 105 
per cent 


admixture 


rABLE IN 
CONTENT, 


RELATION BETWEEN AIR 
FLOW, AND PENETRA- 
TION 


Penetration 
4 in 

r Content Per 5 

per cent 


Cent 


175 g, 


Flow 30 sec, mm 


Fig. 3._-Relation between air, flow, and 


penetration. 


were prepared In which the proportions 
1:6 by volume and 
Various quantities 
of an air-entraining additive 
to vary the air content between 20 and 
cent. Flow, air 
penetration (3 In., 


and water were fixed 
SO per cent water). 
were added 
a0 per content, and 
175 g, 30 sec) were 
determined on each mortar. The re- 
sults are shown in Table IV and plotted 


in Fig. 3. 
Summary 


These results indicate that with an 


‘ease in air content there is an in- 
e in workability and a correspond- 

ing increase in penetration. The flow 
increases to a slight extent. 
tration test is very sensitive to an in- 
in workability, whereas the flow 
The flow test has the ad- 
vantage that it covers a wider range of 
The Vicat apparatus, how- 
varied by 


The pene- 


crease 


test is not. 


consistency. 
varving the 
diameter of the needle and the load on it. 


ever, Can be 
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Evaluation of Resistance Strain Gages 
at Elevated Temperatures 


By R. L. BLOSS 


Tas the — structural 


engineer is frequently asked to design 
high-strength, lightweight structures for 
Op rating temperatures that would have 
bee Nn considered disastrous onlv a Tew 
years ago. Successful ce wn depends 
of course, upon a sound knowledge of 
the performance characteristics of struc 
tural 


‘ements at these temperatures 


Since this knowledge can usually bi 
gained only by actual tests, there has 
been a real need for strain-measuring 
devices capable of rehabl operation 
over a wide temperature range In re- 
sponse to this demand a number of strain 
gages have been placed on the market 
with claims of usefulness at tempera- 
tures as high as 2000 F Nearly all of 
these are resistance gages having a fine 
wire or thin foil as the strain-sensitive 
element 

arly experlenct with these gages indi- 
cated that serious problems were as- 


sociated with their use, and results ob- 


tained with them were not entirely satis 
12.8). In order that the 


available type of gage most likely 


lactory 
to give 
meaningful results for a given test con- 
dition might be chosen, a comprehen- 
sive, comparative evaluation ot the ex- 
isting gage types was needed. Such an 
evaluation would also be of interest to 
those engaged in the de velopment. of 
gages, since it could show the desirabl 
and undesirable characteristics of the 
various materials and gage configura- 
tots Therefore, a 


velop methods, 


program to dle- 
equipment, and tech- 
niques for a comprehensive gage evalua- 
tion was undertaken at the National 
Bureau of Standards under the sponsor- 
ship of the Bureau of Naval Weapons 
and Wright Air Development Division 


Scope of Evaluation Program 


It was soon found that an evaluation 
program sufficiently comprehensive to 
provide complete information for every 
conceivable gage application would be 
prohibitively time-consuming and = ex- 


pensive However, it did seem practical 


NOT! DISCUSSION OF THIS PAPER 
IS INVITED, either for publication or fo 
the attention of the author or authors Ad- 
dress all communications to ASTM Head- 
quarters, 1916 Race St., Phiiadelphia 3, Pa 


Phe boldface numbers in parent 


fer to the list of references 
paper 
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To satisfy the need for strain measurements at elevated temperatures a 
number of types of ‘“‘high-temperature’’ strain gages are available. A 
comprehensive evaluation of these gages is needed because of the lack of 
available information on their performance and because of difficulty that has 


been encountered in their use. 


A facility for conducting such an evalua- 


tionis described. Typical results obtained during evaluation tests are given 
to show the capability of the equipment, to point out some of the problems en- 
countered in the use of these gages, and to illustrate the need for compre- 


hensive gage evaluation prior to use. 
tive of the performance of the particular gage tested. 


The results shown are only indica- 


Significantly differ- 


ent results might be obtained from other gage types. 


to establish a facility that could give 
enough performance information to al- 
low the logical selection of a gage type. 
Since gage performance is sensitive to 
test conditions and gage history, addi- 
tional evaluation by the user would be 
required, However, the availability of 
information on the gage performance 
under standardized conditions could 
minimize the amount of user evaluation 
required, 

In order for an evaluation program to 
be generally useful, it should provide, as 
2 minimum, the following information: 

1. the strain sensitivity (gage factor 
over the useful temperature range of the 
gage, 

2. the instability of gage resistance 
with time and the effect of gage history 
on this instability, 

3. the temperature sensitivity of the 
gage when installed on a given material 
and the effect of gage history on this re- 
lationship, 

1. the = strain 
measured without 


range that can b 
gage failure or ex- 
cessive error, and 

5. the ability of the gage to with- 
stand high heating rates and the repeat- 
ability of its response under such condi- 
tions. 

Information about the strain sensi- 
tivity is neeued because a resistance 
strain gage is useful only if there is a 
known relationship between the relative 
change of gage resistance and the strain 


to which the gage is subjected. It is 
usually required that this be a linear re- 
lationship within close limits, since the 
initial strain in the gage element may be 
unknown. Since it is usually impossible 
to determine the gage factor for the 
gages being used in a test program, this 
factor must be predictable from tests on 
other gages of the same type. Enough 
tests must be made to determine 
whether the gage resistance is a linear 
function of strain, whether the gage fac- 
tor is constant for a number of strain 
cycles, whether the gage factor is de- 
pendent upon the direction of loading, 
\ hether all gages of one tvpe ean be eX- 
pected to have the same gage factor, and 
to determine the variation of strain sen- 
sitivity with temperature. 

Since any change of gage resistance 
causes a signal from the gage circuit 
that is the same as would be produced 
by strain, instability of the gage resist- 
Instability with 
time has frequently been found to limit 
the temperature at which the gages may 
be used, especially for static tests and 
tests where the mean strain as well as 
dynamic strain are important. For 
gages to be useful for these tests, the 
“drift’’ must be so low that it con- 
tributes a negligible error or so  pre- 


ance is of concern. 


dictable that the necessary corrections 
The magnitude of the 
drift at various temperatures and the ef- 
fect of gage history on the gage stability 


can be made. 
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therefore be determined \l- 
though the exact values that might be 
encountered in a given test situation 


must 


probably cannot be obtained from a gen- 


eral evaluation facility, an indication of 
probable effects can be give n 

lhe resistance of a mounted gage will 
usually change with temperature In 
general this is because the resistance of 
the gage and lead materials change with 
thermal 
eXpansions ol the gage material and the 
material to which it is attached are dif- 


temperature and because the 


function of temperature would be most 
useful for presetting instrumentation or 
making corrections for large temperature 
A graph of the temperature 
derivative of this curve 
coeficient of 
strain) as a 


changes. 
temperature 

resistance or 
function. of 


apparent 
temperature 
would be more useful for making correc- 
tions for small temperature fluctuations 
ibout a fixed test temperature. 

In general, the determination of gage 
factor values is limited to the elastic re- 
gion of the material to which the gage 1s 


pticol gage 





Fig. 1. 


lerent Changes in the electrical prop- 
erties of the cement and lead insulat 
may also appear as ¢ hanges in gage re- 
sistance Since the apparent 
due to the temperature-induced resist- 


ince changes has to be 


strain 


considered in 
most test programs, a knowledge of the 
magnitude and repeatability of this ef- 
Such information may 
be used for presetting instrumentation 
it one temper.ture tor a test at another 


lect is necessary, 


temperature or for applying corre 
to data for the 


hang Ss. 


tions 
eifects of temperature 
lo be most useful, the form in 
vhich the information should be  pre- 
sented depends upon the uss to be mack 
Of it. \ graph of relatiy chang yt 


gage resistance (or apparent strain) as a 


Optica! gage 


an 


Fig. 2. 


Method of determining gage factor. 


attached, so that information may be ob- 
tained for a number of strain eveles and 
lor mcreasing and de reasing loads. In 
actual use, the much 
Tests 
are therefore required to determine the 
validity of the value at 
higher strain levels and to find the mag 
nitude of strain that can be 
betore 


measurement oO 


larger strains may be necessary. 
gage factor 


measured 
gage failure or excessive erro! 
vould be expected. 

Some of the possible uses for strain 
gages, such as in simulated re-entry of 
missiles and space vehicles and nuclear 
blast effects, involve rapidly changing 

The ability of a gage in- 
stallation to withstand such treatment 


temperatures 
and the magnitude and repeatability ol 


Autocollimotor 


ag 
Leods ond ~~ 
thermocouples 


Gage factor test setup. 


its response to such conditions are im- 
portant. 

In addition to the tests required to 
obtain the minimum amount of gage 
information that is re- 
evaluation of other 
would be desirable. 


performance 
quired, 
teristics 


charac- 
Among 
these desirable additional tests would be 
those to determine the fatigue life of a 
gage type, the effect of dynamic strain 
factor, the ability to op- 


erate at extremely low as well as at ele- 


history on gage 


vated temperatures, and the possibility 
of compensating for temperature and 
time effects under a variety of heating 


conditions. 
Evaluation Methods 

Equipment and techniques have been 
developed at the National Bureau of 
Standards to provide thi 
formation described in the pres eding sec- 


Minune 
tion. Effort is being made to increase 
the scope of the capability of the facility 
so that additional and more specialized 
information may be provided when re- 
quired. In facility 
particular attention has beet given to 


establishing this 


reducing the number of laborious, time- 
consuming tests without loss of useful 
reduction of 


aecuracy, or delay to the program 


information, unreasonable 


Strain Sensitivity 


Although a number of me 


thods for de- 
Wns the gave factor of a resistance 

have been deseribed (4-7). the pre- 
cise and reasonably simple method de- 
scribed by ¢ impbell + was chosen. 
This method is shown in Fig. 1. The re- 


] 


sistance gage is attached to a suitable 
test bar, connected into an clectrical cir- 
cult for accurately measuring small re- 
sistance changes, and spanned by a sen- 

calibrated 
Tuckerman optical 


sitive, accurate, previous) 
extensometer, “The 
extensometer (8,9) shown is well suited 
for this use. As the test bar is loaded, 
simultaneous readings of change of gage 
taken at 
suitable intervals until a predetermined 
maximum strain. level, about 
0.001, is reached. A testing 


machine was developed to allow loading 


resistance and actual strain are 


usually 


Sper lal 


a test bar in either tension or com- 
pression without change of setup. Fig- 
ure 2 shows this machine with a speci- 
l ready IO! 
temperature gage factor determination. 

The gage factor is determined as the 
slope of a straight line fitted to the data 
for relative change of reistance versus 
strain. 


men mounted and room- 


Values are computed for in- 
creasing and decreasing tensile and com- 
pressive loads. By taking a series of 
readings during each of a number of 
strain cycles, information is obtained 
about linearity, hysteresis, zero. shift, 
and repeatability of the resistance-strain 
relationship. 

Determination of gage factor values at 
elevated temperatures by the 
method is possible by enclosing the test 


above 
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bar in a furnace and using special high- 
temperature (10,11). 
However, such measurements are time- 
consuming and quite difficult. There- 
fore another method has been developed 
for determining the variation of gage 
factor with temperature. 


extensometers 


Voltage - 


Monitoring 
Circuit 
D-C f : 
Power 
Supply 


q tn 


012\ 
Strain Gage 
Bridge 


7 
Z 


Constant Stress Beam 
7 


- 


A 
ba 


ln el and 


the a-c component to a suitable working 
level, rectifies the amplified signal, and 
suppresses it with a constant opposing 
direct voltage. The suppressed output 
is then recorded at high sensitivity as a 
function of beam temperature. The 
zero-signal reference point is removed by 


Rectifier Zero 
rh Suppression --> 
Filter Circuit 


x-Y 
Recorder 





Vibration 

Amplitude 

hinw taeing 
+ 


Fig. 3. 





Mechanical Connection 


Electrical Connection 


Slock diagram of equipment for determining variation of gage factor with temper- 


ature. 


\ block diagram of this method is 
Figure 4 shows the 
equipment used. Gages are mounted on 


shown in Fig. 3. 


opposite sides of a constant-stress canti- 
lever beam and are connected as two 
adjacent arms of a Wheatstone bridge 
circuit. The end of. the 
brated at a constant amplitude to pro- 
duce a dynamic strain well within the 
Clastic limit of the beam material A 
constant voltage is applic d to the Input 
terminals of the bridge circuit, and the 
temperature of the beam is increased at 
about 20 F per min. The output signal 
from the bridge circuit will be the com- 
bination of a small alternating voltage 


beam is Vi- 


ol the same frequency as the beam vibra- 
tion and a direct voltage due to the mean 
bridge unbalance. If the 
nearly balanced, the magnitude of the 
alternating voltage will be 
ear function of the input voltage, of 
the magnitude of strain to which the 


bridge is 


a nearly lin- 


gages are sul jected and of the gage lac- 
tor ol the Lugzes., For a beam of given 
dimensions, the strain is proportional to 
the end deflection, o1 amplitude of vibra- 
tion, Since” the 
implitude of vibration are maintained 
constant during a test, anv change in the 
magnitude of the alternating voltage will 
be due to change of gage factor or of the 
If the coefficient of 
linear expansion of the beam material is 
known, a correction for 


Input voltage and 


beam dimensions. 


dimensional 
changes can be made, thereby pro\ iding 
a record of change of the gage factor with 
temperature. 

In actual practice, the output 
terminals of the bridge circuit are con- 
nected to a network which rejects the 


d-c component of the signal, amplifies 
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Furnoce with 
top removed 


Fig. 4. 


Leods ona 
iP gma thermocouples 


Saaane 


2 ie 


the use of the suppression system, and 
the absolute output of the sytem is not 
accurately known. Therefore the sensi- 
tivity = the change of the output scale 
must be determined. This is done by 
imposing different input voltages on the 
gage circuit while the temperature and 
amplitude of vibration are held con- 
stant and noting the recorder position 
for each input voltage. It is assumed 
that the gage factor remains constant 
during this time. It can be shown that 
the change of output signal due to the 
changing input voltage is the same as 
would be caused by the same percenta; 
change of gage factor. The scale ': 
marked just before a test is started. 

Absolute gage factor values obtained 
from static tests at room temperature 
and the variation of gage factor with 
temperature obtained from the dynamic 
tests provide complete gage factor infor- 
mation. 
Time Stability 

The drift of a gage can be measured 
by holding an unstrained gage installa- 
tion at a constant temperature while the 
change of gage resistance is recorded as a 
function of time. Equipment for ac- 





Equipment for determining variation of gage factor with temperature. 
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Fig. 5. 


Radiant heating furnace. 





complishing this is shown in Figs. 5 and 
6. <A attached to a test 
strip is suspended at the center of a 
heaters The entire 
polished 


small 


gage 


radiant 
surrounded by i 


group ol 


system 1s 


Reflecting surfo 


Rodiant heater 


Reflecting s 


re 'e) 0 fo} 


Fig. 6. 


In conducting a drift test, the test 
strip is brought rapidly up to the desired 
test 
changes in gage resistance are recorded 
At the conclusion of this 


temperature, and — subsequent 


for 30 min. 


e 


rfoce 


—_— — 7+ bE = 
5 


Sectional view of radiant heating furnace. 


Rodiont heoters 


Test strip ~_ 
Goge —_ 


, Leads and 
/ thermocouples 


Fig. 7. 


iluminum reflecting surface which is 


cooled by forced air. The gage is con- 
Wheatstone 
bridge 

direct 
ind the output terminals are connected 
to an X-) 
which is connected to a time-base gen- 
erator. Power is supplied to the radiant 
heaters by 
troller. 
the controller and low thermal inertia of 
the system, it is possible to increase the 
test strip temperature at the rate of 
about 10 F 
overshoot 


nected as 
eircult. 


arm of a 
The 


constant 


one 
bridge circuit is 
powered by a voltage, 


recorder, the other scale of 


a power-proportioning con- 
Because of the fast response of 


per sec without excessiv 


12 


Transient heating furnace with top removed. 


period the temperature of the strip is 
increased to a new test temperature, and 
the process is continued. 


Temperature Sensitivity 


The change of gage resistance due to 
temperature changes can be determined 
with the equipment used for drift meas- 
urements (Figs. 5 and 6) by replacing 
the time-base generator with a thermo- 
couple. The change of resistance of the 
gage is then recorded as a function of 
temperature while the temperature is 
increasing at the rate of about 10 F per 


Ser 


If only the temperature coefhicient of 


gage resistance Is desired, a high recorder 
sensitivity can be used, and the bridge 
circuit can be rebalanced during the test 
if necessary. The temperature coefhi- 
cient is then taken 
straight line drawn tangent to the 


as the slope ola 
re- 
corded curve at the temperature of in- 


terest. 
Strain Range 


used for 


1 and 2) 


The method and equipment 
» factor 
may also be used to determine the 


determining gage Figs, 
Pee 
performance at high strain levels. \ 
furnace is mounted on the machine so as 
to surround ‘the test 


high-tempe rature extensometers 


and special 
10,11 


Fig. 8. Gage factors for five gage types. 


With this equipment tests 
can be conducted at temperatures up to 
1000 F and a strains up to 0.01. 


ure used. 


Transient Heating 


Small test strips with attached gages 
ean be subjected to high heating rates 
with equipment similar to that used for 
drift tests. 
The 


two 


Such equipment is shown in 
test strip is mounted b 
radiant heaters 


ig. 7. 


tween banks of 








Temperature, deg Fahr 


Fig. 9. Variation of gage factor with 
temperature for one gage type. 


which may be supplied with power at up 
to twice their rated voltage. The gage'is 
connected as one arm ota bridge circuit 
and the change of gage resistance is re- 
corded as a function of temperature as 
the test strip is heated at a rapid rate. 
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Heating rates as high as 100 1] per see to 
a maximum temperature of 1500 F have 
been obtained with this equip nt 


Typical Results 


Che results given are intended to show 
the capahility of the equipment that has 
been described, to point out some of the 
problems that might be encountered in 
gages at clevated 
and to illustrate 
hensive gi 


using temperatures, 


the need for compre- 
Data 


st veral types of gages have been 


ge evaluation. from 
( hos nh 

Phe 
pertormance 


Phe 


obtained 


in order to bring out these 

the 

tested 
} 


results would not necessarily be 


points 
results shown indicate 


of the particular gag same 





Fig. 10. Drift behavior of one gage. 


from other gage Ss wel 


tvpes. All gag 
applied according to the manufacturers 


structions 


Strain Sensitivity 
The 


given in 
Pabl 


temperature 


results of strain sensitivity tests 
Fable Land Figs. 8 and 9 
I gives gage factor 
test runs 
No. bw 


tension 


ure 


values at room 


for SIX on each 


ol two gages 
three 


loaded in 


Gage s loaded 


times in before being 


compression. Gage No, 2 
was loaded in compression first 

Figure S shows how the room-tem- 
factor values for five gage 
furnished 
tvpes \ 
ges designed for ele- 


(rage tv ] 
room-temperature = g: 


perature gage 
types differed from the 
by the manufacturers 
B,C, and D are ga 
vated-temperature — us¢ 


vailles 


Crag 


Is a Common vt 


ig 
Rach pot is the average of two or mort 
The 


origin 


runs for each direction of loading 
of the points from. the 
shows the difference between the 


distance 
gage 
factor value determined from tests and 
the value furnished thi 

The separation of for a 
type indicates the 
two The 
the 

difference in gage 


with CAges, 


pomts gage 
between 
the 


show a 


Variation 
departures ol 


gages. 


points from diagonal line 


factor depending upon 


January 1961 


the direction of loading. This figure 
shows that the behavior of the elevated- 
temperature not 
Trom 


gages 1s 
ey rected 


room-temperature gages 


as good as 
can be the familiar 

Figure 9 illustrates the change of gage 
factor with temperature for two tests 
of one set of two gages. \ curve com- 
puted from information furnished by 
the The 
results of the first test run agree quite 
well with the 
However, the second test run gave very 
different These results 
repeated for other gages of this type. 
Results similar to those o 


manufacturer is also shown. 


manufacturer’s value. 


results. were 


2 were 
hould 


behavior is 


run 
a third test. It 
be pointed out that this 
not typical of all gage ty pes. 


obtained from 


Time Stability 


Results obtained 
on one pargicular 


Fig. 10. 


drift tests 
shown In 


during 
gage are 
Tests on this gage 


were Con- 


a gage installation to a higher tempera- 
ture not stabilize it. 
This latter point is shown by the larger 
drift generally shown by this gage dur- 


does necessarily 


ing the second test run. 


Temperature Sensitivity 


The curves of Fig. 11 show the change 
of resistance and the temperature co- 
fficient of function of 
temperature for one gage installed on 
steel. As mentioned — pre- 
the form of data presentation 
that will be most useful depends upon 
to be 


resistance as a 


stainless 
viously, 


the use made of the information. 


Strain Range 

The three 
strained in 
failure occurred or 


results of tests in which 
gages tension until 
either the limit of 
the standard extensometer was reached 
Fig. 12. 


tures at which the gages were tested are 


were 


are shown in The tempera- 


indicated. Gage type A would seem 
y] 


tonce 


f Res 
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perature 


ern 





e » 


era 


tur den Fohr 
Jre,aeg J 


Effect of temperature on the resistance of one gage. 


I GAGE |] 


wading 


Decreasing 
oad 


ducted at temperatures. of 700, 
800, 900, and 1000 F. The in- 
stallation was cooled to room tempera- 
ture, and the test was repeated at the 
same temperatures. 


600, 


rnge 


These results show 
that drift can be a serious problem, that 
drift may be either positive or nega- 


tive for the same gage. and that heating 


POR \ 


ALUES FOR TWO GAG 


ks 


Compressive Loading 


reasing Decreasing 


Load Load 


to be able to measure quite large strains 
The curve 
for gage type B shows a characteristic 
failure of the cement bond, as the actual 
strain increased more rapidly than the 
strain indicated by the resistance gage. 
The results for 
possibility of a 


with relatively small errors. 


‘ 
suggest the 


gage element failure be- 


gage t\ pe > 


13 











Fig. 12. 


cause of the rapid increase in gage re- 
sistance for a small increase in actual 
strain. 

The results obtained from tests to 
determine the useful strain range of the 
gages also augment the information 
obtained in other tests. The test 
shows the agreement between gage 
factor values obtained from static and 
dynamic tests and also shows the linear- 
itv of the gage response for static test 
conditions. Preloading several times 
to about 0.001 strain before testing at 
high strain levels provides additional 
information on 


linearity, hysteresis 


and zero shift. 
Transient Heating 

Figure 13 shows the results of tests 
in which the gage installation was 
heated at the rate of about 60 F pet 
Se It 


this gage was quite repeatable and that 


shows that the response Ol 


the change of gage resistance was small 
at temperatures up to SOO I When 
heated to temperatures, the 
gage characteristics are altered so that 


higher 


the change of resistance is much greater, 


but gage response is still repeatabk 


Summary 


Kquipment and techniques have been 
developed for obtaining information on 
the probable performance of resistance 
strain gages at elevated temperatures 
Since some of the performance charac- 
teristics are highly dependent upon 
gage type, test conditions, gage history, 


and test specimen material, the results 


\Irn. A. M. Scuwarrz. 
ages were used? 
Ir. R. L 


results used as illustrations were ob- 


What ty yp 
author The 


BLOss 


tained from a number of ty pes of gages 
that have been tested in our labora- 


Testing Engineer, Structures 


Vie Donnel? Aircraft ¢ orp., Creve- 
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Behavior of gages at high strains. 














Fig. 13. 


obtained in a general evaluation pro- 
gram must be considered to be guides 
for gage selection and for prediction of 
trends and af gross magnitude of effects. 
In general, these results should not be 
used for the correction of test data un- 
less the tests are to be carried out using 
the same gage type under the same con- 
ditions as those used for the gage evalu- 
ation. A general evaluation program is 
useful, however, in aiding in the selection 
of a gage type that is most likely to be 
suitable for a given test condition and in 
reducing the number of evaluation 
tests that must be conducted by gage 
users. The shown by 


ies in tests of this type should also 


performance 


us 
be of great use to gage development 


personne! by indicating the weak points 
of a gage type and by comparing the 
performance of various gage types under 
standardized conditions. 
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intended to show the behavior of any 
one type of strain gage. 

Mr. Scuwarrz.— Using the foil gage 
with the ceramic cement we notice the 
installation has a hygroscopic effect. 
Have you either developed or come 
across a sealant to prevent the moisture 
from getting on the installation? 

Mr. Bross._-We have not had any 
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experience in’ protecting these gages 


from moisture. Our procedure has 
been to store the installed gages for 
as short a time as possible and in a 
low-humidity 
I understand 
varnishes have been used to protect the 
gage installations. | believe that at 


atmosphere if possible. 


hat some of the silicone 


least one strain gage manufacturer is 
marketing a waterproofing material for 
use with ceramic cements. I do not 
know how effective these materials are. 


\Ir PETER 


is an extremely significant one 


STEIN This paper 
NASA 
Standard 942, which has Just come out, 
is the first specification on how a strain 
gage should be evaluated. It is there- 
fore extremely siznificant that the 
author, who has done most of the strain 
evaluation in_ the past should 
present his method 
There is one question I want to 
ask: The basic gage factor data were 
obtained on one single specimen which 
could be subj cted to tension and com- 
Subsequent data at other 
ambient conditions, however, were ob- 
tained on beams in~ bending The 
new NASA speciication calls for all 
tests to be 


pression. 


performed on a single speci- 
men which ean be lac ed in tension and 
compression. Would you comment on 
this, to me, unnecessarily complicated 


require ment? 


Mr. Bross.—-It should be 
to obtain gage factor values from either 


possible 
tension and compression tests or bend- 
ing beam tests if the test design and the 
data analvsis are prope! We chose the 
tension-compression method and de- 
signed a testing machine to allow loading 
i test bar in either direction 
} 


change ol 


without 
setup The use of this 
method, with our equipment, becomes 
more difficult at elevated temperatures. 
Pherefore we found it more convenient 
method to 
determine how the gage factor 


to use a vibrating beam 
hanges 
It should 


be noted that we determine the change 


with increasing temperature 


of gage factor, not an absolute value of 


gage facto! bv use of the 


4 vibrating 
beam, 

debate 
merits of the two 


There can be considerabl 
about the 
general methods of gage factor deter- 
mination and thei 


relative 


refinements. ] 


would only suggest that considerable 


care must be taken with either method, 


pec elevated temperatures 


Messrs. W. G. Baprer® anp G. F. 
WEISSMANN by letier). lhe increas- 
ing demand for reliable performance 
data of structures at elevated tem- 
peratures has vecentuated — the im- 

Editor, Strain Gage Readings, Stein En- 
gineering Services, Ine., Phoenix, Ariz 

Bell Telephone Laboratories Inc \Iurray 
Hill, N. J. 
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portance of strain measuring devices 
and their reliability at high tempera- 
tures. Hence, any new information on 
the behavior of resistance strain gages 
at elevated temperatures is most wel- 
However, for the information 
to be of practical value, additional 
data should be made available to the 
reader, 

Specifically, the author should 
identify the strain gages evaluated by 
the gage alloy, the type of gage, whether 
wire, foil, or monofilament, and the 


active gage length. 


come, 


Furthermore, the 
procedures used for applying the gages 
to the specimens, the cure times and 
temperatures used for cements, should 
be specified. Also, information on the 
use of compensating gages and their 
environment are necessary for more 
meaningful results. 

Some parts of the experimental pro- 
cedures appear to be misleading. For 
example, the strain sensitivity appears 
to have been determined by means of 
a single gage attached to one side of 
a test bar. 


bending can occur, especially if the 


Under these conditions 


load on the test bar is changed from 
tension to compression. \lso, the 
optical gage seems to have a different 
gage length compared to the resistance 
strain gages. The effects of bending 
and of different gage lengths should be 
mentioned and evaluated 

\pparently the author measured the 
temperature sensitivity by means. of 
a single gage placed on a stainless 
steel strip that was heated in a radiant 
furnace. In this case, the measured 
change appears to be caused mainly 
by the thermal expansion of the test 
strip. Since the composition of the 
stainless steel test strip is not mentioned, 
it is impossible to evaluate this effect. 
However, the measured changes could 
be explained by the thermal expansion 
only, henve this part of the investigation 
does not provide any information with 
respect to the performance of the strain 
gages used. Similar comments can be 
made with regard -to the measurement 
of the transient heating. A performance 
as shown in runs 12 through 20 would 
be expected. The results of runs 1 
through 10 should be suspected, be- 
cause the thermal expansion of the 
specimen would prevent the gage output 
from remaining constant. 

Mr. Bioss.—Since the purpose of 
this paper was to show the need for 
the evaluation of strain gages at elevated 
temperatures and to describe equipment 
to carry out the evaluation tests, gages 
from which illustrations were drawn 
were not identified. 
the performance of a particular gage 
type would, of course, give all of the 
information about the gage and the 
installation procedures that was avail- 
able and necessary for clarity. 


\ report showing 


In general the behaviors of individual 
gages are determined without the use 
of compensating gages. Compensation 
can be obtained only if the behaviors 
of two gages are the same. 

It is not only possible but almost cer- 
tain that some bending will occur 
when an attempt is made to load a bar 
in tension or compression, (As an 
approximation it can be assumed that 
the test bar is initially straight and 
forms an are of a circle when loaded, 
versa. The difference in the 
strain) measured by the optical and 
resistance gages would be the difference 
between the are length and cord length 
between the optical gage points divided 
by the initial optical gage length. Fo 
the values of optical gage length (2 in.), 
test bar thickness (4 in.), and strain 
about 0.001) used, 
enough to cause the two sides of bar to 


or vice 


bending severe 
be loaded in opposite directions would 
be necessary to produce an error of 0.1 
indicated that 
errors of less than 0.02 per cent can be 
attributed to bending. Of 
attempts to compute surface strains 
using applied load and modulus of 
elasticity information could lead to 
The effect of non- 
uniform difficult to 
evaluate. Care is taken to provide test 
bars of uniform cross-section. The bars 


per cent. Tests have 


course, 


very serious errors. 


strain is more 


are stress relieved after machining, and 
it is assumed that they are homogeneous 
over the optical gage length. 
these precautions are taken, and the 
test bar is not loaded beyond its elastic 
limit, the strain should be nearly uni- 
form. It is estimated that errors due 


since 


to nonuniform strain do not exceed 
0.5 per cent. It should also be noted 
that the effect of nonuniform. strain 
would be present in other methods of 
gage factor determination. 

The temperature sensitivity of the 
gages would be expected to be due to 
the coefficient of resistance of the gage 
element and the strain produced in the 
gage element due to the difference in 
coefhicients of linear expansion of the 
gage material and the base metal. 
These factors, especially the coefficient 
of resistance, may change due to thermal 
treatment. The difference 
runs | through 10 and runs 12 through 
20 in Fig. 12 indicates that such a change 
probably took place during run Il. 
There is no reason to suspect that all 
curves of Fig. 12 are not equally valid, 
since they were obtained from the same 
gage with the same equipment under 
the same conditions by the same per- 
sonnel during the same day. Similar 
results were obtained for other gages of 
this type. 

I should like to express my apprecia- 
tion to each of the discussers for bring- 


between 


ing out pertinent points and oversights 
in this paper. 





Fracture Characteristics of Notched Tensile 
Specimens of Titanium and a Titanium Alloy 


By G. W. GEIL and N. L. CARWILE 


i. 4 TENSION TEST. the 
presence of a notch in a specimen of 
circular cross-section induces a longi- 
tudinal 
region at the root of the notch and trans- 


stress concentration in_ the 
verse radial tensile stresses in the mini- 
mum cross-section of the specimen 
The magnitudes of these two factors 
depend primarily upon the geometry of 
the notch, and their effect on the tensile 
behavior of th 


specimen is) usually 


quite pronounced, The resistance to 
flow and other strength indices tend to 
increase with increased triaxialityv! (1 
The ductilits 


tends to decreas 


of the specimen, however, 
with increase in either 
the triaxialitv or the stress concentra- 
tion tactor 

It has been assumed (2) for 
design under static (steady) stress that 
the embrittling effect of the stress con- 
centration at the root of a notch is miti- 


ISU 


gated by a slight amount of plasti 
deformation and is practically removed 
when the plastic strain is about 2 pet 
cent (1,3). Moreover, it has also been 
assumed (3) that the flow, fracture, and 
ductility of a notched tensile specimen 
that has a ductility in excess of 2 per cent 
strain should be independent of th 
initial stress concentration factor and 


should 


epend primarily upon the trans- 
verse tensile stresses superimposed upon 
How- 
ever, data obtained in this laboratory 
(4,5,6) and in other investigations (7,8,9 
indicate that the severe work hardening 


the applied longitudinal stress. 


and strain gradients developed in the 
region adjacent to the root of the notch 
during deformation also embrittle thi 
specimen and affect the initiation and 
propagation of the fracture, 


“Embrittle’? and “embrittlement” as 


I 
used in this paper refer specifi allv to a 


lowering of the ductility of the specimen 
and not to a decrease in the load-carry- 
ing capacity ‘ The load-carry Ing capac- 


ity of a note hed tension specimen may 


NOTI DISCUSSION OF THIS PAPER 
IS INVITED, either for publication or fo 
the attention of the author or authors Ad- 
dres ill communications to ASTM Head- 
quarters, 1916 Race St PI iiade!phia 3 Pa 

is determined as the ratio of 
stresses to the applied 


! Triaxialits 
transverse radial 
longitudinal stress. 

2 The boldface 
refer to the list of references appe nded to this 
paper 

‘Tentative Specifications for Titanium 
and Titanium Alloy Strip, Sheet, and Plate, 
1958 Book of ASTM Standards, Part 2 p 
734 


numbers in pare ntheses 
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The effects of notch geometry, temperature, and prior strain-temperature 
history on the initiation and propagation of the fracture of tensile specimens 
of titanium and a titanium alloy were revealed in the appearance of the 


fracture surfaces. 
tended to fracture at 100, 25, 
of these temperatures. 


Notched specimens of circular cross-section were ex- 
78, and 
Initiation of fracture depended primarily upon the 


196 C, or at a combination of two 


notch geometry and only to a minor extent on the temperature. Pre- 
straining of specimens under relatively ductile behavior at 25 C had no 
significant effect on the appearance of the fracture surfaces obtained in 


subsequent extension under the much less ductile behavior at 


196 C., 


Initiation of fracture was correlated with embrittlement factors associated 


with the notch geometry. 


be either larger or smaller than that of 
an unnotched specimen of the same mini- 
It depends 
primarily upon the relative magnitudes 
of the following two factors associated 


mum cross-sectional area. 


with the notch geometry : (1) the increase 
in the flow stress with increase in the 
triaxialitv, and (2) the decrease in the 
fracture stress due to a decrease in the 
strain at fracture. This latter factor 
generally results in a decrease in the 
load-carrying capacity if the fracture 
occurs while the load is increasing and 
at a strain much less than that of an 
unnotched specimen at maximum load. 

Some data on the appearance of frac- 
tures and their propagation in metal 
tension specimens have been reported 
10,11), and the atomic mechanisms -in- 
volved in the initiation and propagation 
of fractures have been reviewed in detail 
in a recent publication (12). However, 
very little information is available on the 
effect of notch geometry, temperature, 


and prior strain-temperature history on 
the general appearance of the fracture 
surfaces, the position of the initiation of 
fracture, and its propagation across the 
Some information of this 
recently 
examination of the fracture surfaces of 


the specimen. 
type Was obtained in an 
notched tension specimens ol initially 
annealed titanium and a titanium alloy, 
and these data are summarized in the 
present paper. The effeets of notch 
geometry, temperature, and prior strain- 
temperature history of the specimens on 
selected tensile properties were pre sented 
in previous publications (4,5,6 


Materials, 
Procedures 


Specimens, and Test 


Materials 

The two materials studied in’ this 
investigation were a commercially pure 
titanium (ASTM Specification B 265- 
5S 'T, grade 4)* and a 4 per cent alu- 
minum, 4+ per cent manganese titanium 


GLENN W. GEIL is a member of the Thermal Metallurgy 
Section of the National Bureau of Standards where he has 
directed projects on the deformation of metals at low temper- 
atures and the effects of notch geometry on the tensile 
behavior of metals. He is active in the ASTM-ASME 
Joint Committee on the Effect of Temperature on the Prop- 
erties of Metals as a member of the Applied Research Panel, 
Panel on Structural Materials for Airframes and Missiles, 
and secretary of the Low Temperature Panel. 


NESBIT L. CARWILE, a metallurgist in the Thermal Metal- 
lurgy Section, has been at the National Bureau of Standards 
since 1937, and has conducted research studies on defor- 
mation of metals at high and low temperatures, and harden- 


ability of steel. 
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alloy. Both materials were fine-grain 
(ASTM grain size No. 9 or finer) and 
were supplied in the form of I-in. and 
liam bars that were hot rolled and 
The chem- 
materials 
than tita- 


f-in. 
annealed by the producers, 

ical these 
(per weight, other 


compositions ol 
cent 
nium) 


by 
are given in Table L. 


Specimens 


All specimens were ol circular cross- 
section. The notched specimens (Fig. 
1) were machined with a circumferential 
V-notch? of 60-deg 
minimum diameter of 
root of the notch, with selected 
root radi and notch depths.® Phe root 
radius was varied from 0.005 to 2.0 in., 
and to 10 in. for The 
notch depth was varied from 5 to 87 per 


constant 
0.350 in. at the 


angle, a 


and 


one specimen, 


3 
+ 


1. Form and dimensions of the 


notched tension test specimens. 


cent by proper selection of the diameter 
ol the cy lindrical portion ol thi sp 
adjacent to the notch. 


men 


Test Procedures 


Pension tests made in a pen- 
dulum hydraulic testing machine at 100, 
196 C, or at two of these 
temperatures in The 
extended with the 
rate maintained at about 
0.5 to 1.0 per cent contraction in area 


wert 


D5 7S. or 
sequence specl- 


mens were slowly 


deformation 


per min during the deformation beyond 
initial vielding. Simultaneous load and 
minimum-diameter measurements wer 
throughout test. In the 

single-stage tests, the 
specimens were ext nded to fracture at 
a selected temperature. In other tests 
the were @X- 
tended to selected strains at one temper- 
ature and then extended to fracture at a 
different Details of the 


mac each 


normal tension 


(two-stage), specimens 


temperature, 


‘The 


mto a 


shape of the V-notch degenerated 
simple g whose profile was 
are of a circle the depth of the 
removed in machining the 
half the 
following notches 


OovVe an 
metal 
notch was equal 
root radius, that 


when 


to or less than one 


is for the 


Notch depth is expressed as the per cent 


of cross-sectional area removed in machining 
the notch and is equal to 100[(D d 2 
where d is the minimum diameter at the 


"eth 
of the notch, and D is the diameter of the 
eylindcical portion of the specimen adjacent 
to the notch (Fig. 1 
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TABLE I 


Commercially 


Element 


Aluminum, per cent 
Calcium, per cent 
Carbon, per cent 
Chromium 
(opper, per cent 
Iron, per cent 0 
Magnesium, per cent 
Manganese, per cent 
N ckel, per cent 
Silicon, per cent 
Silver, per cent 

Tin, per cent 0 
Vanadium, per cent 
Nitrogen , per cent 
Oxygen’, per cent 0 
Hydrogen’, per cent 


per cent 0 


Nitrogen was determined by the 


CHEMICAL 


Titanium 


0.001 
Not detected 
0.04 


01 


0.0001 


Not detected 0 
0.001 3 
0.001 
0.02 
Not detected 0 


2] 


0.012 


COMPOSITION 


Titanium Alloy 
(4 per cent Al, 
4 per cent Mn 


Pure 


0.01 1.2 
0.001 
<0 
0.1 0.01-0.1 
0.00) 0.001-0.01 
0.1 0.1-1.0 
001-0.01 
0.01 3.8 
0.01 0. O01-0.1 
0.1-1.0 
0001 
001 


0.01 


0.001 


0.1 0 0.01 


Not detected 0.01-0.1 
0.04 


0.02 


Kjeldahl method 


6 Oxygen and hydrogen were determined by a modified vacuum fusion method. 


testing procedures are given in previous 
publications (13,14,15). 
Fracture Surfaces 

The two principal factors affecting the 
initiation of fracture in tension tests on 
circumferentially notched specimens of 
circular cross-section are: (1) the em- 
brittling effects associated with the ini- 
tial stress concentration in the region at 


ROOT RADIUS, in. 
° 
ro) 
ur 


Sd 
° 


the root of the notch and the accompa- 
nyving severe work hardening and strain 
gradients, and (2) the embrittling effect 
of the triaxial stresses induced by the 
notch. The relative effects of these two 
factors in initiating the main fracture 
crack in the titanium and. titanium 
alloy specimens were readily revealed 
in a study of the appearance of the 
fracture surfaces. In this study the 


NOTCH DEPTH, % 


Fig. 2. 
fracture at 25 C (xX 2.5). 


Fracture surfaces of notched specimens of titanium that were extended to 
The chevron markings point back to the position of the 


initiation of the main fracture crack. 
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NOTCH DEPTH, % 


Fracture surfaces of notched specimens of titanium that were extended to 


Fig. 3. 
fracture at 


fracture surfaces were examined visually 
and photographed ata magnification ot 


7X to determine the 
the main fractures were initiated and 


positions where 


their propagation characteristics. Pho- 
tographs representative of the fracture 
surfaces for some of the conditions in- 
vestigated are presented in Figs. 2 to 4 
these photographs have been reduced 
for publication to a magnification of 
approximately 2.5 > 


Specimens Fractured in Single-Stage 
Tension Tests 


Titanium.—The dependence of frac- 
ture characteristics on the notch geom- 
etry of the titanium specimens that 
were extended to fracture in single-stage 
tests at 100, 25, —78, and —196 C is 
given in Table IT. 

The effects of the noteh depth and 
root radius on the appearance of the 
fracture surfaces of some of the speci- 
mens fractured at 25 C are shown in 
Fig. 2. The fractures of all of the 
specimens with a root radius of 0.025 in. 
or less were initiated at or near the root 
of the notch by the embrittiement pre- 
dominantly associated with the initial 
Even though 


stress concentrations. 


196 C (xX 2.5). 


the plastic deformation of these speci- 
mens at fracture was relatively large 
Table IL), the embrittling effects of the 
work 


gradients in the region adjacent to the 


severe hardening and strain 


_root of the notch, together with any 


retained stress concentration, were very 
pronounced. Apparently, they were 
more influential in the initiation of the 
main fracture crack than the embrittle- 
ment effects of the triaxial stresses. 
This was true even though the triaxial 
stresses) were relatively large for the 
deep-notch specimens (Table IT). 
versely, the fractures of all of the speci- 
mens with a root radius of 0.20 in. 
Fig. 2) or greater (not shown) were 
initiated near the axis of the specimen 
and propagated radially to the pe- 
riphery of the minimum cross-section, 
The embrittling effect of the triaxial 
stresses (even though they were  rela- 
tively small in the shallow-notch speci- 
mens) was more influential in the initia- 
tion of the fracture than the = slight 
embrittling effect of the very small 
stress concentrations in these specimens 
with large root radii. 

The relative difference in the effects 
of these two notch-embrittling factors 


Con- 


on the initiation of the crack apparently 
Was quite small for the specimens with 
root radii greater than 0.025 in. but less 
than 0.20 in. For example, the frae- 
tures of the specimens with root. radii 
of 0.05 and 0.10 in. (Fig. 2) were ini- 
tiated at the roots of the notches in the 
shallow-notch specimens, whereas the 
fractures were initiated near the axes in 
the cee p-notch specimens, \loreover, 
this transition in the location of the 
fracture initiation occurred at a smaller 
notch depth in- the 
larger root radius. 


specimens of the 
Thus, this range of 
root radii may be regarded as a ‘‘frae- 
ture transition range” for the notched 
specimens of titanium extended = in 
tension at 25 C. 

The fracture surfaces obtained at 
25 C of specimens with notch depths or 
root radi bevond the ranges included 
in Fig. 2 can be depicted in relation to 
those shown as follows: 1) The mode 
of fracture initiation and propagation in 
the specimens with a notch depth of 5 
per cent depended upon the root radius 
in a manner identical to that in the 
specimens with a notch depth of 10 per 
cent, 2) The mode of fracture initia- 
tion and propagation in the specimens 
with a root radius of 0.005 in. was very 
similar to that shown for the specimens 
with a root radius of 6.01 or 0.025 in. 
the fractures started at the root of the 
notch and diametrically 
across the minimum cross-section, and 
they were independent of the notch 
depth. (8) The fractures of the two 
series of specimens with root radii of 
0.5 and 2.0 in. and of selected notch 
depths started near the axis and propa- 
gated radially to the pheriphery in a 
manner similar to that shown (Fig. 2) 


propagated 


for the specimens with a root radius of 
0.20 in. 

The mode of fracture initiation and 
propagation, as revealed by the ap- 
pearance of the fracture surfaces (not 
, in notched sper imens extended 
in tension at 100 and —7S © was prac- 
tically identical to that obtained at 
25 C in correspondingly notched speci- 
This relationship Was obtained 
even though the ductility of the speci- 
mens was appreciably less at —78 C 
than at 25 or 100 C. Thus, within the 
range of 100 to —7S8 C, the specific 
effect of temperature on the two-notch 
embrittlement factors was practically 
insignificant. However, at —196 C the 
embrittlement associated with the stress 
concentrations Was enhanced due to the 
very low ductility of the specimens. As 
the true strain at fracture (Table I1) of 
the specimens at — 196 C was generally 
less than one-fourth that of correspond- + 
ingly notched specimens at 25 C, the 
mitigation by plastic deformation of the 
embrittlement associated with the ini- 
tial stress concentrations was less than 
that at 25 C. Hence, the “fracture 
transition range’”’ of root radii was ex- 


shown 


mens. 
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panded to larger radii (Fig. 3) and in- indicating an approach to a fully de- and propagation on the geometry of the 
cluded a specimen with a radius as large veloped triaxiality condition. notch was very similar to that observed 
as 0.5 in., in which the fracture (Table At a selected temperature, the duc- for the titanium. However, due to the 
I1) was initiated at or near the root of tility of notched specimens of constant lower ductility of the alloy specimens, 
the notch. notch depth, in which the fracture was the mitigation by plastic deformation of 
Fracture of specimens in which em- initiated at or near the root of the notch, the embrittlement associated with the 
brittlement associated with triaxiality was less (Table I1) than that of the initial stress concentration apparently 
was predominant generally started at or specimens in which the fractures were was even less than that in the titanium 
near the axis. This indicated that the initiated at or near the axis. This specimens. This was indicated by the 
axis region was the locale of maximum feature was presented in considerable initiation of the fractures at the root of 
triaxiality. However, in a few deeply detail in'a previous paper (6). the notch of all alloy specimens with a 
notched specimens tested at —7S8 and Titanium alloy.— <A limited study was root radius of 0.05 in. or less, whereas 
—196 C, in which the true strain at made of the effect of notch geometry on the titanium specimens with a root 
fracture was very small (0.02 to 0.05), the fracture characteristics of tension radius of 0.05 in. were within the “frac- 
a fully developed triaxiality condition specimens of an annealed titanium alloy ture transition range.” 
apparently was hot attained; these containing 4 per cent aluminum and 4 
fractures were initiated between the per cent manganese. The specimens Specimens Fractured in Two-Stage 
axis and the root of the notch. The were extended to fracture in single-stage Tension Tests 
position of the initiation of these frac- tests at 25 C. A study of the fracture \ study was made to determine the 
tures, however, approached the axis surfaces (not shown) revealed that the effect, if any, of prior plastic deforma- 
with increase in the strain at fracture, dependence of the fracture initiation tion of the titanium and titanium alloy 


TABLE II EFEECTS OF NOTCH GEOMETRY AND TEMPERATURE ON FRACTURE CHARACTERISTICS OF CYLINDRICAL 
rENSION SPECIMENS OF INITIALLY ANNEALED TITANIUM 


Fracture Characteristics 


Root ure lriaxiality True Strain,¢ at Temperature Fracture Initiation,? at Temperature 
Radius ntrat ay : . 


100 C } eo & 196 ¢ 100 C 25 ( —78 C —196 C 


O38 
02 
01 
Ol 


O5 
O38 
O02 
02 
» O2 


> 
v 
> 
\ 
> 
v 
» 
‘ 
> 
u 


Ye 


Z 
rrr re 


Z 


ed dt de 


69 


rr rrr> 


0.67 
1.00 03 

* Values of the theoretical stress concentration factor are derived from stress concentration design charts, reference (2) 

» Values of the triaxiality are determined as the ratio of the transverse radial stress to the longitudinal stress and are based on the method 
proposed by Sachs and Lubahn, reference (1 

True strain at fracture was determined as the true strain of the specimen immediately preceding the very rapid propagation of the fracture 

crack 

‘Rand NR: fracture initiated at root of notch, or near root of notch, and propagated diametrically across the minimum cross-section. A: 
fracture initiated near the axis (or at a considerable distance from the root of the notch) and generally propagated radially to the periphery of the 
minimum cross-section 


January 1961 19 





0.02 
PRESTRAIN, Log, A,/A 


Fig. 4 


Fracture surfaces of titanium specimens with a root radius of 0.05 in. that 


were prestrained at 25 C to selected true strains and then extended to fracture at 
196 C (X 2.5). 


under relatively ductile conditions on 
the appearance of the surfaces of frac- 
tures obtained in subsequent defornya- 
tion under much less ductile conditions 
Notched specimens were prt strained at 
25 € to selected true strains and sub- 
extended at —196 CC to 
Photographs of the fracture 
surfaces of some of the titanium speci- 


sequently 
fracture 
mens are shown in Fig. 4. Prestraining 
of the notched specimens at 25 C to tru 
strains of 0.02, 0.04, and 0.12 did not 
significantly change the appearance of 
the fracture surfaces obtained at 196 
( nor the  embrittling 
controlling the position ol the 
tion of the 
their propagation across the specimens. 
The positions at which the 


conditions 
initia- 
main fracture cracks and 


fractures 
were initiated were independent of th 
prestrain and depended primarily upon 
the notch geometry and its embrittling 
effects at —196 C. 

\ study of the fracture surfaces of the 
196 © 
on notched specimens that were pre- 


vllov (not shown) obtained at 


strained at 25 C to selected true strains 
of 0.02, 0.04, and 0.08 revealed a frac- 
ture pattern very similar to that ob- 
tained on the titanium specimens. The 
position of the initiation of the fracture 
depended primarily upon the notch 
geometry and was independent of the 
prestrain. 


20 


Conclusions 


examination of the fracture surfaces 
of notched tension specimens of titanium 
and 4 per cent aluminum, 4 per cent 
manganese titanium alloy revealed that 
the initiation of the main fracture crack 
depended primarily upon the geometry 
of the notch and its embrittling effects. 
These embrittlement effects were 
the initial stress concentration and ac- 
companyving severe work hardening and 
strain gradients in the region adjacent 
to the root of the notch, and (2) the 
induced triaxial stresses. The position 
of the initiation of the fracture depended 
upon which one of these two embrittle- 
ment factors was predominant for the 
selected notca geometry; it depended 
only to a minor extent on temperature 
within the range of 100 to —196C, 

Plastic deformation of the notched 
specimens did not greatly mitigate and 
certainly did not completely remove the 
embrittlement associated with the initial 
stress concentrations in the region ad- 
jacent. to the root of the notch. This 
was evidenced by the initiation of frac- 
tures at or very near the root of the 
notch of specimens that had undergone 
relatively large true strain prior to 
fracture. prestraining — of 
notched under — relatively 
ductile behavior at 25 C did not com- 


Moreoy eT. 


specimens 


pletely remove the embrittlement asso- 
ciated with the initial stress concentra- 
tion in subsequent extension of the 
specimens to fracture at —196 C. The 
results of this study indicate noncon- 
formity, at least for these two metals 
and probably for some other metals, 
with the assumption often made for 
designing under steady stress that the 
embrittleme: t due to the initial stress 
concentration at the root of the noteh 
can be neglected if the material has 
sufficient ductility. to undergo plastic 
deformation of the order of 2 per cent 
strain or greater. These data empha- 
size the desirability of eliminating 
whenever possible, all notches in  de- 
signing for the service of these metals at 
subzero) temperatures, If 
notches are unavoidable, then the root 


room and 


radius should be as large as permissible. 


) . 
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A Stainless Steel for Standard Weights 


S. J. ROSENBERG AND T. P. ROYSTON 


B. LONG established cus- 


tom, the values of weights have been 
expressed as weightin air again ststand- 
ards having a density of S.4 @ per cu em 
Weights that have this density may be 
compared without a correction for sir 
buovaney being required 

Brass having a density of 8.4 @ per cu 
em has been used for many vears as ma- 
terial for standard weights. It is non- 
magnetic, a necessary property lor 
standards of mass. It is not, however 
an ideal material, since it tarnishes, and 
thus is subject to changes in weight 
It would seem that a more. suitabl 
material would be stainless steel, pro- 
vided the two requirements of density 
and nonmagnetism could be met. 

It was obvious that the commercial 
AIST austenitic 
meet the nonmagnetic requirement but 


stainless steels could 


not that of density In order to in- 
the density, the 
heavy element was indicated 


CTCASE addition of a 

Of the various heavy elements, tung- 
sten appeared to be the most promising, 
despite the fact that it could be expected 
to promote the formation of ferrite, and 
hence, cause an increase in pe rmeability. 
It appeared possible, however, to main- 
tain austenite stability by proper bal- 
ance of chromium and nickel. 

Several 


experimental steels — wer 


melted and fabricated. Melting was 
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IS INVITED, either for publication or tor 
the attention of the author or authors Ad- 
dress all communications to ASTM Head- 
quarters, 1916 Race St., Philadelphia 3, Pa 


January 1961 


Requirements for a material for use as a mass standard are that it be 
corrosion-resistant, nonmagnetic, and have a density of 8.4 g per cu cm. 
A stainless steel having these characteristics was developed. 


carried out in air ina 16-lb laboratory in- 
duction furnace and the metal was 
poured into the form of 13-in. diameter 
bars. ‘These were given a 4-hr homog- 
enizing anneal in vacuum at 2000 F 
prior to hot working. 
hot worked by forging and swaging to 
rods of about 0.6-in. diameter. Hot 
working was carried out in the temper- 
ature range of about 2100 to 1600 F. 
\fter hot working, the rods were cut 
into lengths of about 6 in. and turned 


The steels were 


between centers for cleanup. Samples 


of the cleaned hot-worked material were 


then taken for spectrochemical and 
chemical analyses and for determination 
of density and magnetic permeability 
Other portions of the hot-rolled rods 
were cold rolled to thin strip (0.008 in.), 
intermediate vacuum anneals of 1 hr 
at 2000 F being interposed when con- 
No particular diffi- 
culty was experienced in either hot o1 
cold working the compositions deemed 
The anal- 
vses of the two steels most closely ap- 


sidered necessary. 


suitable for mass standards. 


proaching the desired density are shown 
in the following table 
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. hot-worked and in the annealed condi- 
emo Per cent tion showed the second phase to be a 
Standards Carbon Manganese Silicon Chromium Nicke. ‘Tungsten Nitrogen Laves phase of the composition Fe.W. 

— The matrix did not show the austenitic 

SW-12 0.09 5 16.2 3: 9.9 0.017 structure that is typicai f most of the 

SW-13 0.05 16 Q9 « 9.9 0.017 AISI 300-series atecle Some repre- 
Determinations of permeability and density » the following values: sentative photomicrographs are shown - 

Figs. 1 and 2. 

National Magnetic Permeability Density, It is believed that the following de- 
Bureau of H = 300 Oersteds g per cu cm sired composition and composition range 
Standards As Hot \s \s Cold \s Hot \s will be suitable for standard weights, 

— — _—— — somone subject to experimental determination 


1. 008 1.019 1.03 S.4 S.4 
S 45 Ss. 4 


4 of mass constancy : 
1.009 1.024 1.08 ) 7 


It was rather surprising to obtain an in- No corrosion tests were made as if Ceesiiien aerens 
crease In magnetic permeability after Was anticipated from the composition 
Range or 


annealing the hot-worked material. that corrosion resistance would be more Desired Maximum 


The remanent induction of the hot- than adequate. 
. . . Carbo 10 20 ¥ 
worked specimens Was measured after Metallographic examination of these *ssnencanll 7 70 2 OO oa 


they had been subjected to magnetizing steels showed them to contain a large Phosphorus 040 max 
‘ Sulfur 030 max 


of several thousand oersteds. amount of a second phase that appar- 
Silicon ‘ 60 max 


forces 
The measured remanent induction was ently could not be taken into solid solu- Chromium 5 5.5to 17.5 


negligible in comparison with the earth’s tion at 1950 F. X-ray diffraction pat- Nickel 32% 11.5 to 33.5 
. 2 Pungsten ; 9 Oto 10.0 
terns obtained on specimens both in the 


eC de ue St 5 ; . 
eo MK © Sg PR. ala 


a) As hot worked As cold rolled c) As annealed(water quenched from 1950 I 


Microstructures of steel SW-12 after different treatments. Etched electrolytically in 10 per cent oxalic acid (x 100). 


a As hot worked ( As cold rolled. (c) As annealed(water quen¢ hed from 1950 I 


Microstructures of steel SW-12 after different treatments. Etched electrolytically in 10 per cent oxalic acid (x 500). 
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Determination of the Mechanical Properties 
of Elemental Sulfur 


By J. M. DALE 


a occurs hat- 


rally as a solid. Over 6 million tons of 


this material are produced annually in 
the United States alon Although sul 
fur mixed with sand or carbon has beer 
used for over 30 vears as a structural 
material (1-5),' little is known of thi 
mechanical properties of solid elementa 
sulfur alone \iter failing to find any 
data in. the 
quested Information ! 

partments of the w d's two 
sulfur producers 


literature, the author 


ies from both 
of these organizations were consistent 
and verified the lack of information on 
the mechanical properties of elemental 
sulfur 

The fact that 


reasonably good structural 


lemental ilfur has 
properties 
can be inferred from past uses of this 

terial For vears ha been the 
practice in many machine shops to grout 
machines with ele suilul Sul- 
fur has been used in acid-resistant mor- 
tars as an additive in amounts up to 50 


ner cent. Sulfur has been used to cap 


bearing surfaces on the ends of concrete 
blocks and compression test specimens 
sO as TO provice a plane surface that can 
be loaded uniformly when they are 
tested in 


chines 


‘ompression = testing = mu- 
Solid sulfur, wi lh can have 
t as 2.07, has 
vertical- 
walled «ats without supporting sides to 


a specine gravity as gre 


supported its own weight in 


heights as great as 75 ft 

Before new uses for a material can be 
evaluated, it is necessary to know the 
properties of the material. Thus, the 
objective of this project Was to determin 
the mechanical properties ol elemental 
sulfur 


Experimental Procedure and Results 


The research program for this project 
was divided into three separate parts: 
(1) the acquisition of representative 
test material, (2) the preparation of test 
specimens, and (3) the physical testing 
of the specimens. 
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Specimens of dark, standard bright, and laboratory-grade sulfur were 
tested for strength in specially prepared laboratory apparatus and measure- 


ments recorded at 1, 7, and 28 days from the date of casting. 


It was found 


that elemental sulfur has an approximate ultimate tensile strength of 160 
psi, and an approximate ultimate compressive strength of 3300 psi, with an 


approximate modulus of rupture of 200 psi. 


Impurities, as found in the 


dark and standard bright grades of sulfur, appear to increase strength. 
Also, strengths were found to increase with increased age of the specimens. 
Because of the high mechanical properties exkibited by elemental sulfur, 


it can be properly looked upon as a structural material. 


Thus, a great deal 


more research should be done in evaluating further the mechanical proper- 
ties of sulfur and exploring the many possible applications where its me- 
chanical properties can be used to advantage. 


Acquisition of Test Material 


The majority of the sulfur produced in 
the United States comes from. the cap 
rock of certaim salt domes located along 
the Gulf Coast. This sulfur is extracted 
by the well-known Frasch process 
Superheated water is pumped into th 
underground stratum of porous lime- 
stone impregnated with sulfur—thus 
melting the sulfur The melted sulfur 
is then pumped to the surface, where it 
is poured into large open vats and 
allowed to solidify In many of the 
working mines, the sulfur-bearing forma- 
tion is in 
amounts ol 


association with varying 

petroleum. The sulfur 
produced from these mines does not 
have the characteristic straw-vellow 
color of laboratory-grade sulfur but is 
dark, approaching a brownish-green, 
Other mines sell their sulfur to industry 
in the exact form in which it is produced, 
This material, termed ‘standard bright 
grade,” has a color that lies between 
the laboratory grade and the dark 
While the dark grade of sulfur 
produced at many mines analyzes over 


grade. 


99 per cent sulfur, producers experi- 
ence difficulty in marketing this mate- 
rial, and in many cases they treat their 
dark sulfur as it comes from the wells 


Flexure 


Fig. 1.—Specimen molds. 
to bring its color up to that of the 
standard bright grade. 

Care was taken in securing the test 
material to see that the test results 
would cover the product of more than 
one mine and more than one grade of 
sulfur. In requesting material from 


the various producers, emphasis was 
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Louisiana State University, 


followed by a year of graduate work. His business experi- 
ence has been with Lambert and Barr Construction Co., the 
Amerada Petroleum Corp., and Phillips Chemical Co. His 
fields of specialization include design and economic analysis 
of process, mechanical, and materials-handling systems for 
the petroleum and chemical industries. 





ay 











Fig. 2.—Test specimens. 


Fig. 3. Facility for testing tension specimens. 


Fig. 4.-Facility for testing compression specimens 


placed on receiving material that could 
be considered typical run-of-the-min Fig. 5._-Facility for testing flexure specimens. 
material The inventory of sulfur ob- 


tained before any laboratory work was 
undertaken consisted of dark, standard 
bright, and laboratory grace This 
material originated from four separate 
mines located on the Texas-Louisiana 


Gulf Coast 
Preparation of Test Specimens 


Since there is no ASTM or other test 
procedure established for testing sul- 
fur, a study was made of various testing 
techniques to determine which might 
lend itself to this work, The test pro- 
cedures for testing concrete appeared to 
lend themselves most readily to the 
study of the mechanical properties ol 
elemental sulfur. Therefore, standard 
concrete specimen molds for tension, 
compression, and flexural specimens 


were obtained. Photographs of thes 


ae J (top) tension, (center ) compression, (bottom) flexure. 
specimen molds are shown in Fig. 1 Fig. 6._-Characteristic failures of test specimens. 
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To allow for shrinkage in the sulfur 
as it solidifies or freezes, risers or dams 
were placed above the specimen molds 
so that the test specimens would not 
contain voids. After the material had 
solidified, the excess riser material was 
cut off with a band saw and the speci- 
men returned to its specified dimension 
by sanding on a belt sander. 

The sulfur was melted in kettles in 
small electric ovens and was ladled from 
kettles into the molds and allowed to 
All of this work was done 
within the laboratory building with an 
ambient temperature which is 
maintained 60 and 70 F. 
After pouring, it was the practice to 
ladle additional liquid sulfur into the 
mold, as make-up for shrinkage during 
solidification. 


cool in air. 


room 
between 


\ photograph of typical 
test specimens prepared in this manner 
is shown in Fig. 2. 
Physical Testing of Specimens 

1. Tension Specinens.—For testing 
the specimens, special grips 
were obtained and adapted to a Dillon 
testing To 
the sensitivity of this machine, a special 
strain-gage dynamometer link with a 
round center fabricated 
from aluminum and placed in series with 
the grips. The strain at- 
tached on opposing sides of this link and 
an Ellis 
\ photograph of this 
facility with a sulfur specimen mounted 


in the grips is shown in Fig. 3. 
2 


tension 


tension machine. increase 


section Was 


gages were 
measurements were read from 
bridge amplitier. 


Compression Specimens.—Com- 
pression specimens were placed between 
two flat plates and tested in a 200,000- 
lb capacity Baldwin universal hydraulic 
A photograph of this 
test facility is shown in Fig. 4. 

3. Flexural Specimens—For testing 
the flexural specimens, a special fixture 
was fabricated to provide quarter-point 
loading, the ends being simply supported. 
The Baldwin universal testing machine 
was also used in this test. A photo- 
graph of the test facility for testing the 
flexural specimens is shown in Fig. 5. 


Test Results 


testing machine. 


\ photograph of characteristic speci- 
failures is Fig. 6. In 
tension, the specimens characteristically 
broke across the necked-down or 1-sq. 
In compression, the 
typical cup-cone type failures were en- 
countered. In bending, rather clean 
failures occurred at or near the center 
of the span. 

The laboratory test data are shown 
in Table I and plotted in Fig. 7. This 
figure illustrates the effects of variations 
in grade and age ultimate tensile 
strength, ultimate compressive strength, 
and modulus of rupture. 


men shown in 


in. center section. 


on 


Discussion 


Ordinary run-of-the-mine commercial 
sulfur melts at about 235 F to form an 
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amber, mobile liquid, which, if heated 
above 310 F, becomes more viscous and 
changes to a dark brown color. Sulfur 
has a large number of allotropic forms 
in both the liquid and solid state. On 
solidification, the two most commonly 
found allotropic 
tions the 

clinic systems. 


crystalline modifica- 
rhombic and mono- 
Within several hours 
after casting, the monoclinic crystals, 


are 


unstable at room temperature, change 
to the rhombic system. Ne attempt 
was made in this study to identify the 
crystalline varieties of the 
system obtained in the castings. 
major change from the 


rhombic 
The 
monoclinic 

TABLE I. 
Melt and 


Specimen 


Number 


Specimen 
Age at Test, 
days 


DarK GRADE 


sysdsdsisa) 


Average 


STANDARD BRIGHT 


JeJe7e7e1%] 


LABORATORY 


system to the rhombic system was ob- 
served in the castings by their change 
in color from a light amber immediately 
after casting to the final characteristic 
color in 4 to 6 hr after casting. The 
castings remain sensitive totemperature, 
and further changes in temperature 
cause audible internal cracking. 

In melting the sulfur in kettles in 
small electric ovens, and ladling the sul- 
fur into the specimen molds, it was diffi- 
cult to control the temperature of the 
material from which the specimens were 
prepared. In view of this, no attempt 
was made to correlate strength with 
melt temperature. 


LABORATORY TEST DATA. 





Modulus 
of Rupture, 
psi 


Tensile 
Strength, 
psi 


Compressive 
Strength, 
psi 


125 
120 
140 
180 
180 
140 
147 


2250 
3130 
2750 
3390 
3140 
3520 
3030 
135 
185 
170 
150 
180 
210 


172 


4190 
3440 
3620 
3250 
5580 
2380 
3750 


150 
130 
110 


4450 
5230 
5540 
450 

3630 
3060 


4400 





tRADE 








2900 
3020 
3220 
3070 
2620 
3250 
3010 


625 
2630 
1260 

560 
2060 
1330 
1410 


4070 
4540 
6660 
4260 
4740 
3740 
4670 

GR 

7380 


160 
150 


3880 
3290 
3130 
3430 
130 
145 
150 
141 


2930 
3190 
2410 
2840 
245 
290 
150 


3310 
3570 
1250 
2700 


228 











Reasons for the added strength of these 
specimens are not known, but they are 
significant in that determination of the 
conditions which created these added 
strengths might allow their reproduc- 
tion. 

Because of the small number of speci- 
mens prepared and tested in this study 
as compared to the extremely large 
number of variables and influencing 
factors, this can be considered only 
a very preliminary investigation of 
the mechanical properties of sulfur. 
This work has shown that elemental 
sulfur does have strength characteristics 
sufficient to qualify as a structural mate- 
rial. By selecting a combination of 
conditions, it is possible that the struc- 
trual properties of sulfur might be used 
to great advantage in new applications. 


Tensile Strength, psi 


Ultimate 





Strength, ps 


~ompressive 
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Determination of Gypsum and Its Dehydration 
Products in Their Mixtures 


By H. G. McADIE and R. A. KUNTZE 


I. STUDYING the dehy- 
dration of calcium sulfate dihydrate 
(gypsum), it is often of interest to de- 
termine the proportions ol the decompo- 
sition products—hemihydrate (plaster 
of Paris) and soluble anhydrite-—present 
with undecomposed dihydrate. Such 
mixtures may be produced during the 
commercial dehydration of gypsum for 
plaster production, and a method for 
their analysis is useful in control of the 
final product lhe present work is con- 
cerned with determining small quantities 
of dihydrate and soluble anhydrite in 
the presence of hemihydrate. Sedimen- 
tation methods (1)! have shown erratic 
results, and infrared, X-ray diffraction, 
and differential thermal analysis tech- 
niques were found to lack sensitivity 

A combination of hydration and 
dehydration processes was proposed 
by Scheer (2,3) for analysis of such 
mixtures. ‘Two quantities are deter- 
mined per gram of dry mixture: (1) 
the weight of combined water, and (2 
the gain in weight after hydration of 
the soluble anhydrite to hemihydrate. 
These quantities — are applied to a 
triangular diagram, from which the 
proportions of dihydrate, hemihydrate, 
and soluble anhydrite are interpolated. 
The present work makes use of a 
similar triangular diagram, or of simple 
algebraic relations derived therefrom, 
the method being modified and extended 
to deal with mixtures arising from both 
natural and synthetic gvypsums and to 
reduce the time required from 3 days to 
less than 12 hr 


Experimental 


The two quantities are determined 
simultaneously on different portions 
of the same mixture sample, it often 
being convenient to carry out both 
steps overnight. Before either step 
the bulk sample is dried to constant 
weight at 45 C, and should pass a 60- 
mesh screen. 

The first step involves the hydration 
of soluble anhydrite in the original 
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sample to the hemihydrate composition 


vapor (3) has been replaced by hy- 
dration with aqueous ethanol, following treated in this manner (5) 
a suggestion of the National Gypsum that only hemihydrate is 
Co. (4), reducing the time required to under these conditions. 

hr. Five-gram_ portions It has been found possible to employ 
aqueous ethanol of 75 to 85 per cent 
by volume) for the hydration step, 
be stoppered. The sample is treated while producing only  hemihydrate. 
with 5 ml of 80 per cent (by volume If it is not convenient to 
aqueous ethanol for 10 min, placed in natured ethanol, No. 30 
an oven at 45 C, and dried to constant denatured alcohol (85 ethanol, 
methanol, 5 water) may be substituted 
elements. Drying requires and diluted to a total water content of 
about 10 hr, but can be considerably 


12 
of the sample are spread in thin layers 
in low-form weighing bottles that can 


The oven should have enclosed 


A simple method is described for determining the pro- 
portions of each constituent in a mixture of calcium sulfate 
dihydrate, hemihydrate, and soluble anhydrite. The results 
of separate hydration and dehydration procedures, which 
are performed simultaneously on different portions of the 
sample, are applied to a triangular diagram based on the 
stoichiometry of the calcium sulfate-water system. The 
proportions of the three constituents are obtained directly 
from this diagram or from algebraic relations derived from it. 
For mixtures containing materials other than dihydrate, 
hemihydrate, and soluble anhydrite, a preliminary determina- 
tion of the calcium sulfate and water present as these com- 
pounds is required. Impurities that change in weight below 
225 C interfere with the method, and it is not applicable to 
finished plaster products containing accelerator, retarder, 
surface-active agents, etc., or to ‘‘aridized’’ calcination 
products. The method is intended for use primarily with 
mixtures of gypsum calcination products before these are 
formulated or further processed. 


15 to 25 per cent (by volume). 


accelerated by placing the oven under a 
original three-day equi- partial vacuum (20 mm Hg) until the 
of the sample with water bulk of the residual liquid is removed. 
Differential thermal analysis of samples 
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Combined water is obtained by 
dehydrating 2-g samples in an electric 
furnace, and cooling over phosphorus 
pentoxide before weighing. At 225 C 
this requires 5 to 8 hr, and the dehy- 
drated residue must be weighed rapidly 
on removal from the desiccator. It 
1s preferable to dehydrate at 450 C 
for 2 to 4 hr, provided no impurities 
are present which lose weight at this 
temperature. 
containing 


This produces a residue 


some insoluble anhydrite 


Fig. 1. 


combined water in the original sample 
is already known from the deter- 
mination described earlier. 

Insoluble anhydrite may be treated 
as an impurity in this method, since it 
is not affected either by the dehydration 
step or by the hydration in aqueous 
alcohol. If total calcium sulfate in the 
original sample is determined by conven- 
tional wet-chemical analysis, the dif- 
ference between this value and the 


calcium -sulfate present as dihydrate, 


Nomogram used in determining the composition of hydrate mixtures (adapted 


from Scheer (3 


(6,7), which is advantageous in the 
final weighing, since soluble anhydrite 
is an excellent desiccant (8), while 
insoluble anhydrite does not appreciably 
adsorb water (9). A longer dehydration 
time results in a higher percentage Ol 
insoluble anhydrite in the 

6). 

Obviously, any impurity that under- 
goes a weight change below 225 C 
will interfere with the method. Finished 
plaster products containing 
materials such as retarders or surface- 


sample 


organic 


active agents, other inorganic crystallo- 
hydrates such as aluminum sulfate or 
caleium chloride, and certain types of 
clay that. lose water below 225 C, are 
unsuitable to.this method unless a 
correction can be made for weight 
‘hanges due to these impurities. The 
presence of sand does not interfere. 

For impure samples it is necessary to 
know the 
present as 


calcium sulfate end water 

dihydrate, hemihydrate, 
and soluble anhydrite. This calcium 
sulfate may be determined by hy- 
drating a 5-g portion of the dry sample 
with 5 ml of water for 1 hr, followed by 
drying to constant weight at 45 C. 
A partially evacuated oven may again 
be used to remove the bulk of the 
residual liquid. The dihydrate thus 
produced is dehydrated at 225 or 450 C, 
and the calcium sulfate equivalent to 
the water loss is calculated. The 
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hemihydrate, and soluble anhydrite 
will include any insoluble anhydrite 
present. 


Method of Calculation 


The percentages of each constituent 
may be obtained by graphical in- 
terpolation from a triangular diagram, 
or from algebraic relations derived 
therefrom. 30th methods will be 
described. 


Graphical 


Figure 1 is a weight-composition 


diagram based on the stoichiometry 
of the calcium sulfate-water system 
in which lines of equal combined water 


are plotted. The 
hydration of soluble anhydrite to 
hemihydrate is represented by the 
left-hand vertical scale, which has been 
moved outside the triangle for clarity. 
This seale indicates that a gain of 
0.0661 g per g sample on hydration in 
aqueous alcohol corresponds to a soluble 
anhydrite content of 100 per cent. It is 
implicit that the height of the triangle 
also corresponds to a system containing 
100 per cent (CaSO, + H.O) present 
as dihydrate, hemihydrate, and soluble 
anhydrite. From geometry, then, the 
perpendicular distances CP, EP, and 
DP, measured in terms of the height of 
the triangle, directly represent the 
percentages of dihydrate, hemihydrate, 


weight gain on 


and soluble anhydrite, respectively. 
A seale for the conversion of the meas- 
ured lengths of CP, DP, and EP into 
percentages is given at the right-hand 
side of the triangle. 

In practice, Fig. 1 is reproduced on a 
suitably enlarged scale and the height 
of the triangle obtained becomes equiv- 
alent to 100 per cent; for example, a 
triangle 500 mm high would result in a 
l-mm distance along CP, DP, or EP 
being equivalent to 0.2 per cent of the 
particular constituent. 

With impure samples the experi- 
mental weight loss and gain values are 
corrected by an appropriate factor 
before application to Fig. 1. The 
dihydrate, hemihydrate, and soluble 
anhydrite composition obtained by 
measurements on Fig. 1 is then mul- 
tiplied by the inverse of this factor to 
obtain the composition in the original 
sample. An example will illustrate 
these points. 

Consider an impure sample containing 
dihydrate, hemihydrate, and soluble 
anhydrit , in addition to other materials 
which do not undergo weight change 
during the analytical techniques. Un- 
less otherwise indicated, the following 
weights are given in grams per gram of 
dry sample: 


m calcium sulfate content by 
conventional analysis, 
calcium sulfate content cal- 
culated from weight loss 
of sample hydrated by 
water, 
calcium sulfate not hy- 
drated by water, 
= combined water in mixture 
sample, and 
weight gain on hydration by 
aqueous alcohol. 
Phus: 
100 (n + w) 


Ww 


= sample purity, per cent 


combined water in 


oe mixture sample, cor- 
rected for sample pur- 
ity (line AP, Fig. 1), 
and 

weight gain on hy- 
dration by aqueous 
alcohol, corrected for 
sample purity (line 
BP, Fig. | 

The weight of combined water per 
gram of dry sample corrected’ for the 
purity of the original sam) le, is located 
as line AP in Fig. 1. The weight gain 
per gram of dry sample after hydration 
of soluble anhydrite to hemihydrate, 
also corrected for the purity of the 
original sample, is located on the 
vertical seale and a horizontal line, BP, 
drawn to intersect the combined water 
line at point P within the triangle. 
The perpendicular distances CP, DP, 
and EP, measured from point P to the 
sides of the triangle, when applied to 
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the right-hand scale in Fig. 1, represent 
the percentages of dihydrate, soluble 
anhydrite, and hemihydrate, 
tively, in a sample containing only 
three constituents. The 
position of the original impure sample 
is then given by: 


respec- 


these com- 


% dihy- 
drate (n+ w) X (% constituent 
equivalent to CP), 
© hemi- 
hydrate (n+ w) & constituent 
equivalent to EP), and 
© soluble 
anhy- 


drite (n + w) © constituent 


equivalent to DP. 
Algebraic 


Consideration of the geometry ol 
Fig. 1 leads to a set of simple algebraic 
for the per- 


centages of each constituent. Using the 


relations determining 


same nomenclature as before 


( 


( soluble 
anhy- 
drite 

a? hemi- 
hydrate 


1511.4 A, 


679.39 [0.20927 (n 4 


3.1629 h 


w)— 
WwW + , and 
oo) dihy- 
drate 100 (n + w) — (% 

Lf 


hydrate t ( 
anhydrite ; 


hemi- 
soluble 


Results 
The 
method 


reliability of — the 
for determining 
hydrite was tested with samples of 
synthetic soluble anhydrite prepared 
from reagent-grade dihydrate by dehy- 
dration at 115 C in air. Assuming any 
residual water to be present as hemi- 
hydrate, the soluble anhydrite content 
was calculated from the weight loss on 
total dehydration at 450 C. Other 
portions of the sample were 
hydrated with 80 per cent ethanol and 
the soluble anhydrite content calculated 
from the weight gain. The results in 
Table I indicate that the hydration of 
soluble anhydrite is about 99.75 
cent complete by this method. 

The over-all method was evaluated 
in two the first, reagent- 
grade dihydrate was dehydrated for 
various times at about 120 C in air 
with continuous stirring. The resulting 
mixtures were analyzed for their hy- 
drate From this hy- 
drate composition the percentages of 
sulfate, and 
sample were calculated and compared 
with the values obtained by direct 
wet-chemical analysis (see Table I). 
The experimentally determined hydrate 
composition was found to reproduce the 
actual elemental 
well. 


hydration 


soluble an- 


same 


per 


ways. In 


composition. 


calcium, water in each 


analy sis reasonably 
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TABLE I, 


THE DETERMINATION OF SOLUBLE ANHYDRITE BY 


HYDRATION 


AND DEHYDRATION METHODS. 





Dehydration at 450 C 
Calculated 
Soluble 
Anhydrite, 
Per Cent 


Sample Water 
sost, 
Per Cent 


Hydration in 80 Per Cent Ethanol 


Water 
Gain, 
Per Cent 


Calculated 
Soluble 
Anhydrite, 
Per Cent 


Difference, 
Per Cent 





0.472 92.39 
0.480 92.27 
0.495 92.02 


6.091 


92.03 


6.088 91.99 


6.085 91.95 


TABLE II.-THE COMPOSITION OF DEHYDRATED SYNTHETIC GYPSUM. 





Composition Found 


CaSO, Soluble, 
2H20, 
Per 
Cent 


CaSO, 
'/2H20, 
Per 
Cent 


Calcium, 
Per 


8.05 88.54 
6,95 91.32 
0.40 83.09 
0.02 99 97 


TABLE III 


Dihydrate 
Added, 
Per Cent 


Sample 


Water, 
Plaster of Paris 0.00 5.53 
Mixture A 1.08 5.69 
Mixture B 1.97 5.82 
Mixture 2.95 5.96 
Mixture D 3.2 3.08 
Mixture E : }. 23 


Mixture F 5.83 86.37 


* Average of three determinations 


A second test of the method was made 
by adding known quantities of reagent- 
grade dihydrate to an impure com- 
mercial plaster of Paris and determining 
the resulting hydrate composition. The 
results, given in Table ITI, 
reasonable agreement between the per- 
dihydrate added to the 
plaster and those found. The tendency 
is toward somewhat low results. 


show a 


centages of 


Conclusion 


A simple and reasonably accurate 
method presented for the 
determination of calcium sulfate dihy- 
drate, hemihydrate, and soluble an- 
hydrite in their mixtures. The method 
is applicable to mixtures of dehydration 
products from both natural and syn- 
thetic provided impurities 
that change in weight below 225 C 
are absent. 


has been 


gvpsums, 
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Sulfate, 
Per 
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-er Per 
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66 
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Technical Note 





Detection of Glycols in Crankcase Oils 


| ARE CASES where 


seepage of glycol coolants into the crank- 
case of an internal combustion engine 
may cause complete seizure of the engine 
Because of this, detection of vicinal 
glycols in crankease fluid is often de- 
sirable. 

lhe periodate test! does not work on 
water extractions from crankcase fluids 
as removed from a seized engine. This 
otherwise sensitive test appears to be 


Oxidation of Some Poly- 
riodic Acid-Appli 
Academie des Science 
p. 382 (1928 
thod of Test tor Water 
Products and Other Bituminous 
rials, 1958 Book of ASTM Standards 
t 4, p. 1079; Part 7, p. 42; Part 8, p. 219 
E. W. Dean and D. D. Stark, ‘A Con- 
enient Method for the Determination of 
Water in Petroleum and Other Orgar 
Emulsions Industrial and = Enginee 
Chemistry, Vol. 12 pp. 486-490 (1920 


ations 


masked by reaction products or addi- 
tives. 

It is possible by the use of an adaption 
of the standard azeotropic reflux dis- 
tillation procedure,? using a modified 
Dean and Stark apparatus,*® to recover 
the vicinal glycol for identification by the 
periodate test. While no extensive 
tests have been conducted on establish- 
ing the concentration that will cause 
seizure of a motor, it is believed that this 
procedure would be reliable for concen- 
trations as low as | per cent 


Procedure 


Place about 100 ml of the oil to be 
tested into a 500-ml round-bottomed 
flask with sidearm. Add 50 ml of 
xvlene and a few boiling chips. Insert 
a thermometer into the arm of the flask 
so that the bulb is immersed in the oil. 
Attach the reflux distillation apparatus 


Use of the Stormer Viscometer for | 
Testing Rotogravure and Flexographic Inks 


By R. CUMMINGS 


= FOR PRINTING by the 
rotogravure and flexographic processes 
are fluid systems composed of pigment 
resin, and volatile solvent. Their con- 
sistency 1s frequently 
efux instruments such as the Zahn « up, 
but because of the high 


determined by 


degree of 
thixotropy sometimes possessed by the 
inks, the cup does not drain completely 
and the time observed is 
\lso, because of the very volatile sol- 
vents used in these inks, they may 
evaporate so rapidly that the orifice is 
restricted and there is interference with 
free flow 

The ASTM Method of Test for 
Consistency of Exterior House Paints 
and Enamel Type Paints (D 562-55)! 
may be used for these inks with good 
success, but two objections 


incorrect 


appear: 
the size of the sample required 1 pt 


NOTI DISCUSSION OF THIS PAPER 
IS INVITED, either for publication or 

the attention of the author or authors 

dress all communications to ASTM 
quarters, 1916 Race St., Philadelphia 


* Presented at the Third Pacific 
National Meeting, San Francisco 
Oct. 11-16, 1959 

11958 Book of ASTM Standards 
p. 704 

2 Owens-Illinois Glass Co., 2978-( 
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is uneconomical, and flexographic inks 
usually contain shellac solutions which 
react with the tin can used in the 
standard method, resulting in discol- 
oration of the ink. 


Changes in Apparatus 


We have therefore made a new paddle- 
type rotor, shown in Fig. 1, that will 
operate in a 4-0z, wide-mouth glass 
bottle 2 in. in diameter by 33 in. tall,? 
which are the bottles used for storing 
samples. 

To rotate this paddle at 200 rpm re- 
quires a smaller weight than in the 
standard test, so a weight holder and 
weights were made which permit rapid 


handling. These are shown in Fig. 2. 


Raise the temperature slowly but 
steadily by a suitable heat source until 
boiling begins, and adjust to a slow 
steady boil. When the trap becomes 
filled with xylene, add water through 
the condenser into the trap at the rate of 
approximately 10 drops per min. When 
the water (bottom layer) fills the trap 
to the 15-ml mark, withdraw the water 
layer. 

Place 4 to 5 ml of 0.04 N periodic acid 
in a test tube; add 3 to 4 drops of con- 
centrated nitric acid (spgr 1.42) and 
shake. Add 2 to 3 ml of 0.1 N silver 
nitrate. Add 5 ml of the water sample 
and shake thoroughly. The formation 
dense white Silver 
iodate, AglO 
vicinal glycol. 


or oa precipitate 


within 30 see indicates 


ei 
Coating and Chemical Laboratory 


Aberdeen Proving Ground, Md 


JORDAN 


The weight holder weighs 10 g and the 
weights are 1, 2, 3, 4, 5, 10, 20, 30, 40, 
and 50 ¢. Purchased hook weights of 
100, 200, and 500 ¢ are 
used. 


sometimes 


Procedure 


The procedure followed in making 
measurements is similar to Procedure 
B of ASTM Standard Method D 562. 
\ Stormer viscometer with  strobo- 
scopic timer is used with the special 
weight holder and paddle-type rotor 
The sample in a 4-0z, wide-mouth glass 
bottle is shaken on a paint conditioner 
for 2 min and brought to a temperature 
of 25 + 0.2 C, and so maintained during 
the test. The container is set on the 


ROSS CUMMINGS, group leader, Analytical Laboratory, 
Research and Development Laboratories, The California Ink 


Co., Inc., Berkeley, Calif. 


He has had 38 years experience 


in the fields of measurement, analytical chemistry, chemical 


engineering, sodium phosphates. 


During the war, he was a 


chemist on the Manhattan project at the University of Cali- 


fornia Radiation Laboratories. 


Prior to joining California 


Ink he was with the Emeryville Chemical Co. (silicates and 


alkalies). 
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Graduation 
Line 








Material: Brass 
Fig. 1..-Paddle-type rotor. 
stand of the instrument, which is raised 
to bring the surface of the sample to 
the mark on the paddle shaft. Weight 


Why Soil Dynamics? 


By R. K. Bernhard! 


THE SCIENTIFIC APPROACH 
to a study of soils as an indispensable 
engineering material represents a rather 
new topic, and its subdivision into soil 
statics and soil dynamics is of. still 
newer origin. 

In attempting to answer the question, 
“why soil dynamics?”’ it might be use- 
ful to recall the history of testing mate- 
rinls other than soil. The study of 
steel specimens subjected to slowly in- 
evcasing static loads was followed by the 
introduction of vibratory or dynamic 
Inads, which led to the discovery of 
fatigue effects. 
both methods took place, contributing 


A cross fertilization of 
to a new concept in instrumentation, 


and recently expanding into the field of 
solid-state physics. Similarly, the in- 


1 Rutgers Univ., New Brunswick, N. J 
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is added which will produce a pattern 
indicating a speed greater than 200 
rpm and allowed to descend once to 
stir the sample and reduce thixotropy. 
As quickly as possible, weights are 
changed, and the weight, to the nearest 
gram, that will produce and maintain 
the 200-rpm pattern is found. This 
weight in grams is reported as the con- 
sistency. 

Rotogravure and flexographic inks 
may show a consistency as high as 200 
g but usually are sold in the range of 
50 to 60 g. 

For lithographic varnishes conversion 
from Stormer grams to poises can be 
made by the equation 


(Stormer grams — 2 


18 


Poises 


The procedure described has been in 
use for five vears at the Berkeley fac- 
tory and at branches of The Cali- 
fornia Ink Co., Ine., and has been 
found satisfactory. 


Advantages 


Compared to efflux instruments, the 
Stormer viscometer with modification 
described here is faster, easier to clean, 
and does not produce doubtful results 
if the sample is thixotropic. Compared 
to ASTM Standard Method D 522, it 
permits use of a smaller sample and a 
container more suitable for the ma- 
terial. 
which permits easier cleaning with a 
cloth. 
age by 


The rotor is simpler in shape, 


It is stronger and resists dam- 
rough handling. It is also 


vestigation of soil dvnamics will feed in- 
formation back into soil statics and re- 
sult in a better understanding of both 
areas. 

From the practicing engineer’s point 
of view, the impetus to study soil dy- 
namics is due mainly to the increased 
speeds and loads of present-day vehicles 
affecting highway subsoils and also to 
the practice of dynamic pre-compaction 
of subsoils. 

From the more theoretical point of 
view, a determination of basic dy- 
namic soil values, such as modulus of 
elasticity, energy dissipation, and res- 
onance phenomena, are of fundamental 
importance. Both the practicing engi- 
neer and the theoretician have a stake in 
answering the difficult question: Can 
we develop a mathematical model or 
dynamic analogy that will enable us to 
predict the behavior of soils subjected 
to vibratory loads? Much can be 
learned from the geophysicists, al- 
though they deal with large distances 
(macroseismic problems), whereas the 


engineer is, comparatively speaking, 


j 
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Weight Holder 
iO0g 


sonal 





Weights 
1 to5g 


Weights 
010 50g 


Fig. 2.— Weight holder and weights. 


easy to make duplicate rotors which 
check each other closely in perform- 
ance, 


concerned with phenomena in the vi- 
cinity of the disturbing source (micro- 
seismic problems). 

Of some 25 problems on needed re- 
suggested by the Research 
Steering Subcommittee of Committee 
D-18 on Soils for Engineering Purposes, 
almost 25 per cent fall within the realm 
of soil dynamics. A host of questions 
can be raised. For example, what fre- 
quency is considered the transition 
point between slow vibratory loads 
(dvnamic-steady and secular, with ac- 
celeration effects predominant) and 
still slower loads (static-repetitive, with 
weight effects governing), and at what 
distance between disturbing source and 
its response in the soil does seismology 
begin? 

It is hoped that some discussion of 
this new science might emanate from 
this brief note. A Symposium on Dy- 
namic Properties of Soiis will be spon- 
sored by Committee D-18 at the 1961 
Annual Meeting. This is the second 
symposium on the subject, the first 
having been published as STP 156. 


search 
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Bulletin, 40, Now a Monthly 


WITH THIS ISSUE, three 
months shy of the age at which life is 
reputed to begin, the ASTM BULLETIN, 
under a new name, becomes a monthly 
publication. 

Since the first issue of the BULLETIN, 
in April, 1921, the world has moved 

The four-page publica- 
issued at “approximately 
quarterly intervals,”’ first saw the light 
of day in the same year that Albert 
Einstein received the Nobel Prize in 


fas‘ and far 


tion to bye 


physics for his explanation of the photo- 
electric effect. This was also the first 
full vear of operation for the nation’s 
first commer ial radio broadcasting 
station, Westinghouse’s KDKA, in 
Pittsburgh. The ASTM Annual Meet- 
ing that vear was held in Asbury Park, 
N.J. An announcement in the BULLE- 
rin told the Society’s 3000 members 
that American Plan rates were available 
at the New Monterey Hotel for rooms 
with bath, rooms with running water, 
This, 
alone Isa measure of our progress since 
1921. 

Five years later, in April, 1926, the 
BULLETIN, still a quarterly, but grown 


and rooms without running water. 


to 12 pages, adopted a cover and began 
The charter ad- 
vertisers: Tinius Olsen Testing Ma- 
chine Co., Riehle Brothers Testing Ma- 
chine Co., Scott Testers, Westinghouse 
Technical Night School Press, Pitts- 
burgh Instrument and Machine Co., 
Robert W. Hunt Co., Fr. Fleischhauer 
& Son, Philadelphia Thermometer Co., 
Eimer & Amend, United States Testing 
Co., Inc., Central Scientific Co., Pitts- 
burgh Testing Laboratory, and Herman 
A. Holtz.! 
railroad rates for those journeying to 
the Annual Meeting in Atlantic City, 
which would apply to “points where the 
railroad fare is more than 67 cents.” 
Elsewhere in the world of transpor- 


to carry advertising. 


This issue announced special 


tation, plans were being announced for 
construction of the George Washington 
Bridge to connect New Jersey to Man- 
hattan, across the Hudson River. The 


Then U.S. agent for Amsler and Co 


first successful trans-Atlantic radio 
telephone conversation was held that 
year, between New York and London. 
And Riehard FE. Byrd and Floyd Ben- 
nett became the first humans to fly over 
the North Pole 

The year 1927 saw Arthur Compton 
awarded the Nobel Prize in physics for 
his discovery of the Compton effect. 
In this year, the BULLETIN became a bi- 
monthly and adopted a new cover, with 
color. This vear also witnessed the first 
successful demonstration of television, 
the invention of the “iron lung,”’ and the 
opening of the Holland Tunnel. 

BULLETIN No. 66, dated January 31, 
1934, was the first to carry technical 
papers. Now grown to 20 pages, the 
magazine took on a new cover design. 
1934 was the year in which Harold Urey 
received the Nobel Prize in chemistry for 
his discovery of heavy hydrogen; du- 
Pont chemist Wallace H. Carothers 
spun the first fiber of nylon; and an 
electric clock manufacturer in Chicago, 
Laurens Hammond, produced the first 
electric organ. 

By 1940, the year the Tacoma Nar- 
rows suspension bridge collapsed and 
fell 190 feet into Puget Sound, the 
BULLETIN, still a bi-monthly, had grown 
to 64 pages, and adopted the cover de- 
sign that is replaced with this issue. In 
this same year, RCA developed the first 
electron microscope, and the first suc- 
cessful helicopter flight in the United 
States took place. 

In July, 1949, ButLtetin No. 159 
became the first to be issued on an S- 
times-per-vear basis. Also in 1949, 
the WAC-( ‘orporal became the first 
man-made object ever to soar as high as 
250 miles above the earth. Cortisone 
was discovered that year, and the B-29 
Lucky Lady IT made the first non-stop 
round-the-world flight. 

So much for the past 40 years. What 
about the next 40? One is tempted to 
set up the proportion: first radio broad- 
cast is to Echo satellite as Echo satellite 
isto X. But who among us would have 
the audacity to solve for X? 


A.Q.M. 
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Program Announced for 
1961 Temperature Symposium 


AT THE MOST comprehen- 
sive meeting ever held on the subject, 
about 200 papers wil! cover temperature 
measurements from abselute zero to 
10,000,000 K. Almost every area of the 
physical, biological, and medical sciences 
will be represented at the 1961 Sympo 
sium on Temperature, Its Measurement 
and Control in Science and Industry, to 
be held in Columbus, Ohio, March 27-31, 
1961. The conference is sponsored by 
the American Institute of Physics, the 
Instrument Society of America, and the 
National Bureau of Standards 

The 200 papers scheduled for presen- 
tation come from universities, govern- 
ment and military research laboratories, 
and industrial research laboratories in 
this country, as well as from research 
centers in Australia, Germany, Nether- 
lands, Canada, Russia, and 
Great Britain. 


Soviet 


Some of the most recent advances in 
low-temperature 
ments will be described. 


high- and measure- 
Interest in 
the higher regions is sparked by the 
great efforts being made in plasma 
\t the lower end of the scale 
there is great interest in extending the 
International Practical Temperature 


Seale down to the region of 1 K. 


physics. 


On the arrangements committee, as 
representatives of ASTM Committee 
k-1 on Methods of Testing, are R. D. 
Thompson, Taylor Instrument Cos. and 
A. I. Dahl, General Electric Co 

Persons interested in the symposium 
may obtain further information from 
V. W. Sikora, Instrument Society of 
(America, 313 Sixth Avenue, Pittsburgh 


99 Pa 


First Corrosion Congress 
To Meet in London 


THt Firs! INTERNA- 
IONAL CONGRESS on Metallic Corrosion 
will be held under the auspices of the 
International Union of Pure and Applied 
Chemistry in London, April 10-15, 
1961. The organizing committee in- 
tends to devote much of the congress to 
discussion of papers dealing with orig- 
inal work, but first-class, up-to-date 
review papers will also be included. 
ASTM Past-President F. L. LaQue 
Member F. N. Speller 


vice-chairman of the 


and Honorary 
are honorary 
congress. 

Preprints will be issued well before 
the congress, and authors will be invited 
to introduce their papers briefly for 
discussion at the meetings. All papers, 
together with discussion, will be pub- 
lished subsequently as the Proceedings 
of the congress. 

Additional information is available 
from The Hon. Secretary, First Inter- 
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national Congress on Metallic Corrosion: 
London, 1961, 14 
London, 8.W.1. 


Belgrave Square, 


Forest Products Group Sets 
1961 Annual Convention 


Tue Foresr Propucrs 
Research Society will hold its 1961 
Annual Convention in Louisville, Ky,,. 
June 18-22, 1961, at the Kentucky 
Hotel. 

The | 4000-member 
founded in 1947 to encourage and pro- 
mote the fullest and most efficient use of 
wood and other forest products. 

The 1961 Convention is under the 
auspices of the Ohio Valley Section. 
Mr. Carl Trinkle, of the Baldwin 
Piano Co., Cincinnati, Ohio, is the 
general chairman. 


society was 


Vacuum Technology Conference 


THe American Vacuum 
Society will be host to the International 
Organization for Vacuum Science and 
Technology for the Second Interna- 
tional Vacuum Congress to be held 
October 16-19, 1961, in Washington, 
D. C., at the Sheraton-Park Hotel. 
Papers are invited on all phases of 
vacuum technology including genera- 
tion, measurement, and application in 
research and industry. Abstracts should 
be submitted by April 15, 1961, ad- 
dressed to L. E. Preuss, chairman of the 
Scientific Program Committee, Edsel 
B. Ford Institute for Medical Research, 
Detroit 2, Mich. 


Electron Microscope Society 
Annual Meeting Set for August 


Tue 197TH Annual Meet- 
ing of the Electron Microscope Society 


of America will be held Aug. 23-26,. 


1961, in the Pittsburgh Hilton Hotel, 
Pittsburgh, Pa. 

In addition to the general sessions of 
contributed papers, it is planned to 
hold a special session of short papers on 
interesting, useful, and unusual electron 
Abstracts of 
all contributed papers for presentation 


microscopic techniques. 


at the technical sessions may be sub- 
mitted to the program chairman, A. R. 
Taylor, Research Div., Parke, Davis 
and Co., Detroit 32, Mich., before May 
1, 1961. 


Translations of Russian Journals 
Available to ASTM Members 


PUBLICATION OF TRANSLA- 
rion editions of the major Russian 
journals in the field of engineering ma- 
terials will be sponsored by Acta Metal- 
lurgica, an international fundamental 


journal in the materials field. Titles of 

{ussian journals now available are: 

The Physics of Metals and Metallography 
USSR 

The Journal of Abstracts 
(Part A) Science of Metals 

The Journal of Abstracts—Metallurgy 
(Part B) Technology of Metals 

Metal Science and Heat Treatment of 
Metals 

Refractories 

Metallurgist 


Metailurgy 


Through the aid of a grant from the 
National Science Foundation, subscrip- 
tions can be offered at greatly reduced 
rates to individual members of sponsor- 
ing and cooperating societies of Acta 
Metallurgica. Since ASTM is a co- 
operating society, its members can take 
advantage of this offer. For further 
information write: Business Manager, 
\cta Metallurgica, 122 FE. 55th St., 
New York 22, N. Y. 


Recent Developments 
in Europe! 


NEW DEVELOPMENTS 
pointing to greater use of IEC and ISO 
procedures will be of special interest to 
U. S. industry concerned with inter- 
national trade. The national standards 
organizations of the European Com- 
mon Market countries and the Euro- 
pean Free Trade Association? have 
taken action to coordinate their na- 
tional standards and eliminate differing 
standards that may hinder trade and 
nullify or reduce the benefits of lower 
tariff barriers. The European Common 
Market countries had already taken 
measures to accept recommendations of 
the International Organization for Stand- 
ardization and the International Elec- 
trotechnical Commission. The present 
move extends this collaboration to both 
groups. 

Joint committees are being set up to 
deal with electrical subjects (handled by 
IEC and CEES), and nonelectrical sub- 
jects (handled by ISO). The Associa- 
tion Francaise de Normalisation, the 
French national standardizing body, 
has been assigned the secretariat for 
these joint committees. The work will 
be kept as far as possible within the 
framework of ISO, IEC, and CEE, the 
British Standards Institution reports, 
since this is not an attempt to create new 
international standards or recommenda- 
tions on a regional basis. 


1From The Magazine of Standards, Octo- 
ber, 1960. 

2 The European Common Market coun- 
tries (known popularly as the Inner Six) 
France, West Germany, Italy, Belgium, 
Luxembourg, Netherlands; the European 
Free Trade Association (known popularly as 
the Outer Seven): Austria, Denmark, Nor- 
way, Portugal, Sweden, Switzerland, United 
Kingdom. 

3 CEE— International Commission on Rules 
for the Approval of Electrical Equipment. 
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1960 Record of Achievement 


Av YEAR'S end it is tra- 
ditional to look back, to reflect on 
partly to take pride in 
accomplishments but also to find a 
guide for the future 


progress made, 


One useful vard- 
stick for accomplishment is a general 
statement of purposes or objectives, but 
even more importantly, one must also 
consider the trends of the times. Is the 
Society meeting its responsibilities in a 
changing world, not only to its members 
but to all the scientific and technical 
ommunity, indeed the whol 
and beyond? 


nation 
In this annual review 

in inventory of progress and achieve- 
vardsticks: 
trends of the times, responsibilities, are 
the measures for evaluating the So- 


ment these 


purposes 


ciety’s expanding organization, its grow- 
ing technical program, and its ever-in- 
creasing stock of standards for mate- 


rials 
Measures of Progress 


The two-fold objectives of the So- 
ciety—to promote knowledge of mate- 
rials of engineering and to standardize 
provide — the 
Growing out of this 


specifications and _ tests 
basic measure. 
and in the light of changing times is the 
realization that the Society must con- 
tinue to examine its means for meeting its 
objectives if it is to serve its purpose 
properly as a materials Society. 

lhe Society’s most important activity 
is standardization. ASTM standards, 
known throughout the world and the 
“bible of materials’’ in this country, are 
the best that our technology can make 
them—right now, that is. But if the 
new science of materials and the new 
technology are to be properly applied in 
materials standards, many, if not most, 
standards for materials will change their 
Predic- 


tion of properties bas d on structure Is a 


complexion in coming years 


reality in many instances, and ability 
to do this will increase with our funda- 
mental knowledge. This will enable th 
Society to develop standards which de- 
pend less on empiricism than they do on 
basic principles. 
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Divison of Materials Sciences 


rhe Board of Directors, recognizing 
the need for a broad approach In pro- 
moting the science of materials in the 
Society, authorized the establishment of 
a Division of Materials Sciences early in 
1959. During 1960, the division was 
formally organized. Its scope a broad 
concern with the nature and origin of 
basic properties of materials, the rela- 
tion of properties to structure, and pro- 
motion of knowledge of the 
mental nature of materials—gives it 
plenty of room to operate. But its 
policies will be guided by a council 
representing the technical committees, 
thus assuring that the course of the 
division’s activities will always mesh 
with the main objectives of the Society 


funda- 


in developing standards. 


Properties of Crystalline Solids 


The -first public effort of the division 
was to sponsor two symposia, on 
Progress in Materials Sciences and on 
Nature of Strength Properties, the pa- 
pers from which are being published by 
the Society under the title “Properties of 
Crystalline Solids.” These symposia, 
while they skim lightly over a very 
broad field of materials sciences, may 
point the way for the division in periodi- 
cally providing for reviews or state-of- 
the-art monographs understandable to a 
broad spectrum of technical people rep- 
resented in the Society as members and 
serving on the technical committees. 

Plans are going forward for similar 
broad-subject symposia at future meet- 
ings. For the 1%61 Annual Meeting, a 
Symposium on Effects of Trace Ele- 
ments on Properties of High Purity 
Materials is shaping up. 


New Look in Tune with the Times 


As if graphically to show that the 
Society is moving forward on all fronts, 
this magazine blossoms forth with this 
issue under a new title and format. Also 
in this issue is the third of a regular 


series of columns under the heading 
Vaterials initiated in the 
October. 1960, issue. 


Se ue NCES, 


New Committees Organized 


More than the usual number of new 
committees were organized during 
1960—five, in all. Four of the five are 
on general subjects, that is, they are E- 
committees, with interests cutting across 
those of other committees of the So- 
lety. 

{nalysis.—Com- 
mittee E-16 on this subject, formally 
organized Jast June, is concerned with 


Ore Sampling and 


analysis, and testing of 
natural and metal-bearing 
ores and related raw materials, such as 
fluxes. 

Skid Resistanc Committee E-17 
on this subject was organized during the 
1960 Annual Meeting. It will be con- 
cerned with problems of 


sampling, 


pre essed 


evaluating 
traffic surface slipperiness. 

Sensory Evaluation.—The new Com- 
mittee E-18 on Sensory Evaluation of 
Materials and Products, organized in 
October, will, for the first time, bring to 
ASTM problems a discipline 
from the social sciences psychology 
in cooperation with other interests to 
promote knowledge and to stimulate 
research on, and development of, 
principles and recommended practices 
for sensory evaluation of materials and 
products. The committee will attempt 
to standardize or to establish base lines 
for standardization of objective means 
of measuring many properties which are 
subjective in nature and which can only 
partly be correlated with 
measurements. 


bear on 


objective 


Committee 
E-19 on Gas Chromatography will be 
organized early next month. This tech- 
nique capable ot very fine separation and 
analysis of minute quantities of mate- 
rials has been likened to a distillation 
column with an infinite number of 
plates. Wide interest has been shown 
in this proposed new activity. 


Gas Chromatography. 
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Electronic Committee 
C-25 on Ceramics for Electronics was 
organized in April, 1960, and held its 
first fuli-scale meeting in September. 
Initiative for organizing the committee 
came from the American Ceramics 
Society, with whose Electronics Division 
the new committee is closely affiliated. 
The committee will be concerned with 
the properties ol 


Ceramics. 


low-loss dielectric 
‘ceramics, ferroelectric and nonmetallic 
materials, and ceramic-type semicon- 
ductors and composites. 

Several other new activities have been 
inaugurated in existing technical com- 
mittees. Especially worth mentioning 
is the project to develop specifications 
for heavy water for nuclear applications 
in Committee D-19 on Industrial Water 
and a project to develop standards tor 
graphite for nuclear use in Committee 
C-21-on Ceramic Whitewares. 


National Meetings 


The Society held two national meet- 
ings during the yvear—Committee Week 
in Chicago in February and the Annual 
Meeting in Atlantie City in late June. 
Outstanding events at the Annual 
Meeting included two symposia related 
to materials sciences, mentioned above, 
the lecture on solar energy by Farring- 
ton Daniels, honoring the Society’s 
Kdgar Marburg, the 
Gillett Lecture on nuclear fuel develop- 
ment by nm. S. 
technical sessions and symposia covering 
a wide range of the Society’s across-the- 


first secretary, 


Dalzell, a number of 


board interests in materials, and an ex- 
hibit of apparatus and testing equip- 
ment. Among the subjects and mate- 
rials covered at symposia and technical 
sessions were concrete, 


ture properties ot 


high-tempera- 
metals, fatigue, 
cement and plaster, shear and torsion 
testing, radiation effects, soils, and 
quality of observations. The papers in 
these sessions and symposia, most of 
which are being published by the So- 
ciety, describe research on ruaterials 
and tests directed toward a better un- 
derstanding of properties and means for 
characterizing them. 


Districts 


Che Society's district program in 1960 
showed numerous signs of vigor and 
growth. \ complete revision of the 
Charter and Manual for District Opera- 
tion was begun, to give the district 
councils greater flexibility of action and 
to enable the districts to take a more 
active role in Society affairs. 

The number of ASTM districts in- 
creased to 18 with the organization of 
the Northwest District, to serve mem- 
bers in Oregon, Washington, Idaho, and 
British Columbia. Except for four 
Central Plains States and part of Kan- 
sas, the entire continental United States 
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is now served by district councils. 

The past year also saw a growing 
trend toward more ambitious district 
meetings, often full-day programs, often 
including a complete symposium. Ex- 
amples are the automation symposium 
held by the New England District, the 
joint Rocky Mountain District-ACI 
session on concrete research, and the all- 
day program in New England on 
materials in the jet-atomic age. The 
Central New York District has also 
been at the forefront of this trend. 


Publications 
An increasing proportion of the 

Society’s total output of publications is 

appearing as monographs called special 

technical publications. Most of the 

papers presented at the Third Pacific 

Area National Meeting in October, 

1959, were published as STP’s during 

1960. Subjects covered were: 

Hydraulic Fluids (STP 267) 

Soils (STP 254 

Admixtures in Concrete (STP 266 

Spectroscopy (STP 269 

Structural Sandwich 
(STP 270 

Newer Metals (STP 272 

Fatigue of Aircraft Structures (STP 274 

Air Pollution (STP 281 

Materials in Nuclear Applications (STP 
276 

Nondestructive Testing in the Missile 
Industry (STP 278 

Waterproofing and Roofing Materials 
(STP 280 

Treated Wood for Marine Use (STP 
275 

Road and Paving Materials (STP 277) 

Applied Radiation (STP 268) 

Testing Building Constructions (STP 
282 

Industrial Water (STP 273 

Adhesives (STP 271 

Plastics for Rockets 
STP 279 


Constructions 


and Aircraft 


Besides these, a number of papers 
from the Annual Meeting last June are 
being published as STP’s. What is in 
prospect along these lines was described 
in the October, 1960, ASTM BuLLetin. 

Standards.._The most recent account- 
ing of standards approved by the 
Society for publication appears in the 
\nnual Report of the Administrative 
Committee on Standards for the year 
1959-1960, to appear shortly in the 1960 
ASTM Proceedings. A numerical sum- 
mary, for the year ending with the 1960 
Annual Meeting, is as follows: 


New tentatives 
New standards 
Revisions 


Withdrawals 


Total actions 


In order to put these figures in perspec- 
tive, the total number of ASTM stand- 
ards and tentatives as ot December, 
1959, was 


Standards...... oeene soc Ke 
Tentatives : ~--- L135 
Total sacs 2645 


So, in one year, approximately 20 per 
cent of all the standards published by 
the Society were new or changed from 
the previous year. This is concrete 
evidence of the dynamic nature of 
materials standardization. Each of 
these changes or innovations may be 
expected to fill an industry need and to 
be in response to progress of the tech- 
nology in the area covered. 

In the following pages is presented a 
capsule view of individual standardiza- 
tion projects going on in the Society’s 
technical committees. More on these 
projects may be found in the 1960 
ASTM Proceedings to be available this 
spring and in every issue of the ASTM 
BULLETIN for 1960 under the heading of 
Technical Committee Notes. 


Progress in 
Standardization 


Polymeric Materials 
Plastics 


Major trends in plastics standardiza- 
tion during the year were in the direc- 
tion of new materials and plastics prod- 
ucts. Industry developments in poly- 
propylene and other polyolefins, to- 
gether with the well-established plastic, 
polyethylene, have resulted in the or- 
ganization of a separate subcommittee 
on polyolefins in Committee D-20 on 
Plastics. Also, recognizing the growing 
need for standards for plastic shapes and 
products, the committee agreed to ex- 
tend its activities in this area, based 
upon specific requests and indicated 
Along these lines, the work on 
plastic pipe has been extended to in- 
clude drain and sewer pipe, as well as 
electrical conduit. A new subgroup to 
develop standards for blow-molded 
plastics has also been established. 

New test methods for plastics con- 
tinue to flow from the committee to 
satisfy needs for measuring properties 
not previously covered by standard 
tests, such as, for example, resistance of 
plastics to sulfide staining (D 1712); 
or new angles on old tests, for example, 
tensile properties of microspecimens 
(D 1708), or impact resistance of fi. .. by 
falling dart (D 1709). Also, the com- 
mittee established, for the first time, a 
method for evaluating welding _ per- 
formance for PVC structures (D 1789). 

The committee has developed a num- 
ber of new specifications, not only for 
products, such as PVC pipe (D 1785), 
but for the compounds used to make the 
pipe, rigid PVC compounds (D 1784); 
and going still further back in the 
family tree of plastics and polymers, 


needs. 


35 





ASTM—The Materials Society 





specifications for TDI’ and POPG! 
raw materials used in the manufacture 
of isocyanate plastics and foams (D 
1786). 


Space-age applications of plastics are 


also the subject of a number of projects 
of the plastics committee. Under active 
development are test methods for abla- 
tion resistance of plastics for re-entry 
vehicles and for rocket nozzle applica- 
tions. Other applications of reinforced 
plastics in missiles, space vehicles, and 
rockets are the subjects of standardiza- 
technical 


tion projects, symposia, or 


SeSSIONS. 


Leather 


Leather is one of the most durable and 
satisfactory materials for automotive 
upholstery, but consumers are chagrined 
if the part of the seat exposed to direct 
sunlight fades. So that both the pro- 
ducers and users of this type ol leather 
will be able to determine the fading char- 
acteristics of colored leathers, the Joint 
Committee on Leather (with American 
Leather Chemists’ Assn.) has 
pleted an extensive program to develop a 
laboratory fading test for leather, with 
correlation with outdoor exposure. The 
program used 13 different leather samples 


com- 


to compare outdoor exposure in Florida 
with exposure to several types ol labo- 
ratory radiant-energy sources. Data 
obtained are the basis for the establish- 
ment of a standard fading test method 
now being prepared by the committee. 

The leather committee is endeavoring 
to establish objective measurements of 
comfort for leather as used in clothing. 
It hopes to correlate certain properties 
such as moisture transpiration charac- 
teristics with comfort, but establishing 
the correlation and measuring its degree 
The committee is 
hoping to get some help in this area from 
the new Committee E-18 on Sensor 
Evaluation of Materials and Products, 
with which it has established liaison 


is a Major problem. 


Paper and Paper Products 


The vital role that conditioning of 
paper plays in the results of physical 
tests for paper has long been recognized. 
Committee D-6 recently 
symposium on conditioning, jointly with 
TAPPI, which will form the basis for 
improving the conditioning 
ments of paper test methods. 


sponsored A 


require- 


Review of sampling techniques will 
lead to revisions of sampling method for 
paper (D 585). New methods being 
developed include colorimetric deter- 
mination of starch, tests for mineral 
fillers and coatings, and methods to de- 
termine mold or mildew resistance. 


| Toluenediisocyanate, 
glycol 


poly oxy propylene- 
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Adhesives 


Committee D-14 work on lumber ad- 
hesives includes preparation of wood 
surfaces for gluing, estimation of wood 
failure, and revisions in the require- 
ments for the maple blocks used in 
Method D 905. 

Metal-bonding adhesive tests under 
consideration include a room-tempera- 
ture lap-shear method, a spring-type 
compression creep test, a high-tempera- 
ture strength test, fatigue, inspection, 
and quality control methods. 

Tests for adhesives for plastics, shoe 
soles, optical components, packaging, 
and general-purpose applications are 
being developed. 

New strength tests include the T-peel 
test, a tensile-shear test using butt-type 
specimens, a disk-shear method, a dead- 
weight-loading creep test, 
strength test, and a 
method. 

\ method to measure the slippage and 
flow of adhesives in metal-to-nonmetal 
applications (such as in brake linings) 
has been completed. 

lhree methods of testing flooring ad- 
hesives have been prepared, and a 
method for preparing concrete slabs for 
use as test substrates is being dis- 
cussed. 


an impact 
torsional shear 


Cellulose and Cellulose Derivatives 


To the cellulose acetate method 
LD 871) Committee D-23 will add five 
additional tests to characterize the 
material: heat stability, combined sul- 
fur, hydroxyl content, intrinsic viscosity, 
and color and haze. 
for publication. 

Methods being developed for refined 
cellulose include the measurement of 
whiteness by the spectrophotometer and 
a determination of ash and constituents 
of ash. Several methods to determine 
the functional groups of cellulose are in 


These are ready 


use: data from these methods are being 
evaluated to determine whether any one 
is superior to the others for develop- 
ment as a standard method. Chroma- 
tographic analyses of purified pulps 
have been cooperatively reviewed by the 
committee using portions of the stand- 
ard samples set up two years ago. 
The resulting data are being used to 
form the basis of new method. 


Casein and Similar Protein Materials 


In an study, two 
caseins of widely differing viscosities are 
being studied by Committee D-25, 
using five standard instruments. The 
objective is to discover which apparatus 
will determine the viscosity of caseins 
most reproducibly. 


interlaboratory 


A broad series of methods for casein 
and isolated protein are being developed, 
including tests for fat, foam, dirt con- 
tent, ether extraction, insolubles, mini- 


mum alkali, and odor. Tests for casein 


and isolated soy protein used in paper 
coatings are also being studied. 


Rubber 


Many types of coated fabrics are used 
today for automobile parts and finishes. 
These products, which include boots, 
coated clips, coated sponge parts, and 
coated fabrics, are now covered by hew 
Specifications D 1764. Another im- 
portant specification covers 
blacks used in rubber products (D 
1765). This includes properties — of 
blacks when incorporated in rubber and 
also certain properties of the carbon 
blacks themselves. A new practical 
test for solubility for organie chemicals 


cart On 


(D 1766) is designed primarily for such 
materials used in rubber products. The 
comprehensive set of methods for 
chemical analysis of rubber products 
(D 297) was extensively revised and 
brought up to date. A definition of 
rubber was completed and published in 
D 1566. Further revision is being made 
of this definition, together with « defini- 
tion for “‘rubber-like.’” Committee D-11 
is very much interested in the effects 
of nuclear radiation on rubber. Two 
papers describing studies made in this 
area were presented at the June meeting 
of the committee. 


Textiles 


\ set of methods for testing “two-way 
stretch”? materials is embodied in the 
new methods of testing elastic fabrics 
(D 1775). Measuring the thickness of 
the textile material presents some diffi- 
culties owing to the soft or pliable nature 
of the material. A contribution in this 
area is a new method for measuring 
thickness of all types of knit, woven, and 
nonwoven textile materials (D 1777). A 
general method for conditioning textile 
materials for testing (D 1776) has also 
been completed. Two important new 
wool methods cover a procedure for de- 
termining neps in wool top (D 1770) and 
a method for sample reweighing of lots 
of packaged raw wool (D 1771). Tufted 
rugs and carpets are now being widely 
used, and for these materials there was 
issued a new test for colorfastness to 
commercial laundering and to domestic 
washing (D 1778). 

Committee D-13 on Textiles took an 
active part in the plenary session of 
ISO/TC 88 on Textiles held in London, 
May 19-28. A delegation of 15 Ameri- 
can representatives attended this meet- 
ing. Committee D-13 assumes a major 
part of the responsibility of the U. 3S. 
textile industry in establishing inter- 
national standards for textiles. 


Metals 


Ferrous Metals 


Committee A-1 continues to work 
closely with the ASME Boiler and Pres- 
sure Vessels Committee so that specifi- 
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cations for steels that are referenced in 
the Boiler and Pressure Vessel Code will 
reflect the experience of the Code Com- 
mittee. One result of this cooperation 
is in the marking of tubular products. 
A section will be added to 24 of the 
Society’s specifications for tubular prod- 
ucts requiring a letter Y, Y, or Z im- 
mediately following the specification 
number when it is stamped on the prod- 
uct to indicate that further processing 
1S required by the purchaser in order 
that the imateriai ». comply with the 
specification requirements. The pur- 
chaser must certify that all requirements 
of the specifications have been com- 
pleted before removal of the letters X, 
Y, or Z from the specification number. 

The guaranteed minimum yield point 
for structural steel was raised to 36,000 
psi in the new revision of Specification 
A 36. While the price of the new steel is 
slightly higher than the former 33,000 
psi vield point steel, this price increase is 
more than offset by the advantages of 
the higher guaranteed yield point for 
Cesign purposes. 

1 significant first: New Specification 
A 441 is the first industry-wide specifica- 
tion for Jow-alloy structural steels con- 
taining manganese and vanadium. The 
material is intended 
welded bridges and 


primarily for 
buildings where 
savings in weight or added durability are 
important. \tmospheric corrosion Tre- 
sistance of the steel is significantly 
better than that of structural carbon 
steel. This, incidentally, is the first 
high-strength, low-alloy steel with speci- 
fied chemical composition to be covered 
by an ASTM specification. Until now, 
such steels have been proprietary, with 
variable compositions and properties. 

Two important specifications of 
nodular iron were developed during the 
year. A439 austenitic iron, 
which is noted especially for its resist- 


covers 


ance to heat, corrosion, and wear. The 
graphite in this iron appears primarily 
as spheroids rather than flakes. An- 
other new iron specification is A445, 
covering nodular iron castings for valve 
bodies, fittings, flanges, and other parts 
intended for critical service and under 
pressure at elevated temperatures. 
Both these specifications will probably 
be adopted by the ASME Boiler and 
Pressure Vesse] Committee. 


Non-ferrous Metals 


In non-ferrous metals, the trend is to- 
ward the develop ent of specifications 
for specific types of products. Two 
examples are covered in Specifications 
B 359 and B 360, the former covering 
copper and copper-alloy condenser tub- 
ing, with integral fins, for use in surface 
condensers, evaporators, and heat ex- 
changers. 

Specification B 360 covers copper 
capillary tubing suitable for use in 
metering lines for liquids or gases where 
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An Early Chemistry Laboratory 


Berore the educational expansion resulting from 
the Land Grant Act of 1862, there were few practical laboratories in 


American Colleges. 


of the earliest actual photographs of the interior of a laboratory 
(possibly it is the oldest such picture in existence) shows a chemist 
not otherwise recorded by history. 
clear from the passage of time, shows the first chemical laboratory 
of the University of Mississippi, with its oven-like furnace and 
auxiliary equipment for hot filtration, ete. 
identified as Captain E. C. Boynton, a graduate of West Point, who 
acted as Professor of Chemistry at Mississippi, 1856-1861. Pre- 
sumably the photograph must be dated also within this period. 


Text by Prof. Derek J. deSolla Price, Yale University. 
Copyright; text and photograph reproduced by permis- 
sion of Professor Price and Arthur D. Little, Ine. 


close control over the smoothness and 
dimensions of the bore is required to en- 
sure uniform flow. 

The Society continues to develop 
specifications for materials of construc- 
tion for the chemical industry, often on 
specific request from such organizations 
as the Manufacturing Chemists Assn. 
and the Chemical Industry Advisory 
Board. An example is the new Specifi- 
cation B 361 covering aluminum and 
aluminum-alloy fittings. The specifica- 
tion covers butt-welding or socket-end 
parts, such as elbows, caps, tees, re- 
ducers, lap-joint stub-ends, and other 
types covered by American Standards 
B 16.9 and B 16.11 for steel welding and 
socket fittings. Similar specifications 
are being prepared for copper and 
copper-alloy and for nickel and nickel- 
alloy fittings. 


Even for these few, early records are scarce 
and we know little about their appearance. 
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University of Mississippi 


Curiously enough, one 


dno nnann Han gHHHOOK 


This photograph, though un- 


The gentleman is 
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For the fast-growing nuclear industry 
come a number of specifications for 
zirconium—for zirconium sponge (B 
349); ingots (B 350); bars, rod, and 
wire (B 351); sheet, strip, and plate (B 
352); and for seamless and welded tubes 
(B 353). 


Metallography 


There is now available an additional 
grain size chart designated Plate II of 
methods for estimating the average 
grain size of metals (E 112). This 
chart was developed after an extensive 
cooperative program in Committee E-4 
on Metallography. It is hoped that the 
new grain size chart, with the revised 
methods E 112, will replace other 
methods presently used by industry 
under ASTM Designations E-19 (steels), 
E 79 (copper), E 89 (low-carbon steels), 
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and E 91 (non-ferrous metals other than 
copper). Methods E 112 are general 
and cover all metals. 


Metallic Coatings 


An interlaboratory survey of micro- 
hardness testing as applied to electro- 
deposited metallic coatings was under- 
taken in 16 laboratories. Coatings of 
bright nickel, Watts-type nickel, and 
acid copper gave a good range of hard- 
ness values. Two thicknesses were 
selected. The closest check results were 
obtained by instruments using indent 
techniques. The variation of results in 
this survey, however, were quite large. 
Committee B-8 on Electrodeposited 
Metallic Coatings will review the results 
to determine how to pursue this to a 
successful conclusion. 

Werk is continuing on development of 
a solderability test method for tin and 
tin-allov coatings 
Other methods being developed include 
adhesion tests and ductility tests jon 
plated coatings and thickness tests for 
anodized aluminum coatings. 

Research quantities of a new dye 
solution to determine the sealing of 
anodically coated aluminum (Method 
B 136) are being distributed to workers 
in this field to obtain data on the re- 
producibility of the dye test results. 


following storage 


Atmospheric Corrosion 


The Advisory Committee on Corro- 
sion has published a review of ASTM 
atmospheric corrosion studies of iron 
and steel undertaken since 1905. This 
committee continues to maintain 17 
atmospheric exposure test sites through- 
out the country. Recently, the site 
near Tucson, Ariz., was discontinued. 

Committee A-5 on Corrosion of Lron 
and Steel is preparing a series of 51 
types of unfabricated and fabricated 
wire for a study of the atmospheric 
corrosion resistance of aluminum-coated 
steel wire. These wire and fencing 
specimens will be exposed at four coastal 
sites, one industrial site, and two rural 
sites. 

Data from the 1936 exposure test of 
wire, farm field fencing, and other 
fabrications following 20 years’ expo- 
sure at 11 test sites have been evaluated 
and will be published as the Twenty- 
Year Atmospheric Corrosion of Zinc- 
Coated Wire and Wire Products (STP 
290). 

Aluminum- and = zinc-coated _ steel 
roofing sheets were exposed at five 
test sites in September. This test will 
evaluate the differences, if any, be- 
tween single-dip and continuous-dip 
galvanized coatings as well as atmos- 
pheric resistance of hot- 
dipped aluminum coated steel sheet. 

Committee A-7 on Malleable-Iron 


corre sic mn 
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Castings developed its first year of data 
from exposures of malleable iron, pearl- 


itic malleable iron, and nodular iron 
specimens at five test sites. Although 
preliminary data have been reviewed 
by the committee, publication may be 
held in abeyance until the three-year 
data are available. 

Committee A-10 on Iron-Chromium, 
Iron-Chromium-Nickel and _ Related 
Alloys has collected test data showing 
changes in tensile strength and fatigue 
strength of 17 grades of commercial 
stainless steel exposed to the atmos- 
phere at six locations. The results, 
although very interesting, will not be 
published until the three-year data are 
available, so that trends can be more 
definitely established. 

Committee B-3 on Corrosion of Non- 
ferrous Metals and Alloys has begun 
the exposure of steel and zine specimens 
at six test sites that also contain ap- 
paratus for determining time-of-wetness 
and sulfur dioxide content of the atmos- 
phere. This work is being carried out 
jointly with the National Research 
Council of Canada. 

\ study has begun to determine the 
relative corrosivity of 41 exposure sites 
in Canada, the United States, England, 
the Canal Zone, and the Phillippines. 
Specimens will be exposed at one- and 
two-vear periods to correlate the relative 
corrosivity of these test sites over a 
total three-year period. 

Data from the first and second years 
of exposure of 74 specimens of non- 
ferrous metals and alloys are 
compiled; this program began in 1958. 

Committee B-4 on Metallic Materials 
for Thermostats and for Electrical 
Resistance, Heating, and Contacts has 


being 


placed on exposure two enclosures at 
Newark, N. J., and Kure Beach, N. C., 
test sites to determine the effect of 
industrial and marine atmospheres on 
electrical contact metals. Each shelter 
contains 720 contact wires for making 
360 static contacts; 100 metal foils are 
also included for film growth measure- 
ments, to be made in cooperation with 
Stanford Research Inst. These meta!s 
include gold, silver, nickel, tin, palla- 
dium, beryllium-copper, and other elec- 
treplated coatings, metal-dipped coat- 
ings, and surface treatments. 

In 1953, Committee B-6 on Die-Cast 
Metals and Alloys prepared specimens 
of aluminum die-casting alloy SCS84A 
with five zine contents to determine the 
effects of zine content on corrosion re- 
sistance. The six-year exposure data 
for these specimens, placed in a marine 
and an industrial atmosphere to de- 
termine tensile strength, 
per cent elongation, and yield strength, 
have been published in the 1960 report 
of this committee. 
posure data for four magnesium and 
three zine alloys exposed at five outdoor 


change in 


The 20-year ex- 


sites and three storage locations have 


been obtained, and a final report of 
this test program is in preparation. 
Committee B-7 on Light Metals and 
Alloys, Cast and Wrought has pub- 
lished the data from the five-year ex- 
posure of sand and permanent-mold 
castings, as well as wrought specimens 
of aluminum and magnesium alloys. 
Committee B-S on Electrodeposited 
Metallic Coatings is planning program 
No. 5 to compare the performance of 
commercial and heavier chromium- 
nickel coatings on steel. Several tech- 
niques including multiple nickel (duplex) 
plating will be ineluded. 
are also being prepared for atmospheric 


Specimens 


exposure of decorative chromium-nickel 
coatings on aluminum alloys (program 
No. 6) and zine die castings (program 
No. 7). 

Some data have been obtained from 
one portion of the study on chromate- 
treated cadmium-plated steel specimens 
(program No. 102). Exposures for this 
study are continuing at Kure Beach, 
N.C. and Rock Island Arsenal, IL. 

Committee C-19 on Structural Sand- 
wich Constructions is continuing to 
obtain data from the second and third 
exposure programs for sandwich panels 
exposed at State College, Pa., 
Beach, N.C. A fourth program is being 
assembled. Some of the data from the 
first program published 


and Kure 


have been 
(STP 270, page 9). 


Effect of Temperature on the Properties 
of Metals 

Following the successful conclusion 
in 1960 of its campaign to raise $150,000 
to support its research, the joint AS’TM- 
ASME committee initiated new pro- 
grams and completed others. 

Strength property 
metals and alloys 
will be screened to establish whether 
they fall within limits of appropriate 
Data found suitable will 
be then presented, in a form for ready 
evaluation, to the Subgroup on Metals 
engineering of the ASME Boiler and 
Pressure Vessel Committee’s Subcom- 
mittee on Ferrous Materials. 

\ survey resulted in the publication 
of a 314-page report, STP 291, sum- 
marizing elevated-temperature proper 
ties of commercially established alu- 
minum and magnesium alloys. The 


data on = ferrous 
high-tempe rature 


specifications. 


data are of the type used in determining 
allowable stresses for the Unfired Pres- 
sure Vessel Code of the ASME Boiler 
Code Committee, and those 
alloys used in the aircraft industr.” for 
elevated-temperature applications. 

A survey on physical properties of 
metals from cryogenic to elevated 
temperatures is under contract to 
sattelle Memorial Inst. and will result 
in a special technical publication early 
in 1961. 

The Gas Turbine Panel is looking into 
the problems of aircraft jet engine 


cover 
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operations, both military and commer- 
cial. The most important problem here 
appears to be creep damage—there is a 
need to know how much life is left in 
a turbine bucket after a period of service, 
and whether the parts can be rejuve- 
nated by suitable heat treatment. A 
task group will appraise the present 
status of our knowledge, compile field 
histories, and recommend to the com- 
mittee a course of action. 

A report on the use of austenitic 
stainless steels in main steam line service 
issued in 1960 stated that no way has 
yet been found to prevent crack sensi- 
tivity in weld-affected areas, nor has a 
suitable test been developed that can 
identify this sensitivity early enough in 
the piping manufacturing process to 
prevent considerable loss by rejection. 
The project committee therefore issued 
a warning statement on the use of type 
347 stainless steel in heavy sections for 
power piping service 

\ report has been issued showing good 
progress in identifying the factors that 
affect the high-temperature strength 
of type 321-H stainless steel. One 
statement in the report: 
“The work of this project to date shows 
that tubing made to type 321-H grade 
in ASTM Specification A 213 appears to 
be suitable for high-temperature super- 


significant 


heater service at present code-allowable 
stresses.”’ 

As a result of extensive surveys to 
determine the aircraft industry’s prob- 
lems, task groups have been appointed 
to develop recommended practices for: 
(1) determining compression properties 
of sheet materials at elevated tempera- 
tures and at conventional strain rates, 
(2) testing at elevated 
temperatures with high rates of heating 


compression 


and rapid strain rates, and (3) com- 
pression, bearing, and shear creep test- 
ing. 


Chemical Products, Petroleum, Fuels 
Paint 


A new type of method for hiding 
power of nonchromatic paints now 
available (D 1738) is based on a statis- 
tical procedure employing Kubelka- 
Munk equations. ‘The first test for the 
new-type latex paints, a test for ef- 
florescence of interior paints, was com- 
pleted. Other tests being completed 
for latex paints cover scrub resistance, 
freezing and thawing stability, re- 
sistance to biological spoilage in con- 
tainers, and package stability. Other 
important new methods cover prep- 
aration of surfaces of aluminum al- 
loys (D 1730), hot-dip aluminum (D 
1731), and magnesium alloys for paint- 
ing, and preparation of concrete and ma- 
sonry panels for testing paint finishes (D 
1734). Another milesone is the method 
for water-fog testing of organic coat- 
ings, which is useful for comparing 
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paint systems on metal substrates for 
resistance, to blistering and corrosion. 
Two important new methods dealing 
with appearance are the test for color 
change of white architectural enamels 
(D 1543) and for visual evaluation of 
color differences of opaque materials 
(D 1729). 


Petroleum 


At its October meeting in Washington, 
D. C., Committee D-2 on Petroleum 
Products and Lubricants sponsored a 
symposium on non-Newtonian viscom- 
etry, which presented information on the 
latest techniques in studying problems 
associated with the measurement of 
non-Newtonian flow of mineral oils and 
constituents. This symposium will be 
published as an STP. 

Committee D-2 had the distinction of 
turning out the largest Annual Report 
110 pages plus a series of eight appen- 
This reflects 
the very high rate of activity in stand- 
ards for petroleum products. The 
committee completed the first ASTM 
gas chromatography method for analysis 
of commercial butane-butene mixtures 
(D 1717). New ASTM tables for 
positive-displacement meter prover 
tanks (D 1750) were issued. An im- 
portant test for jet fuels was the method 
for luminometer numbers (D_ 1740). 
In addition, Committee D-2 provided 
the new method for rust protection in 
the humidity cabinet (D 1748). A 
Karl Fischer method for determining 
water in liquid petroleum products was 
issued (D 1744). A new method for 
calculating absolute viscosity (D 1745) 
was a valuable addition to the exist- 
ing viscosity important 
changes were made in the kinematic 
viscosity methods (D 445). The test 
for water 4nd sediment was divided into 
two methods, one for crude oils (D 96) 
and the other for lubricating oils (D 
1796). 


dices comprising 32 pages. 


pre wedures. 


Coal and Coke 


Two methods for physical testing of 
coal briquettes presented to Committee 
D-5 for consideration represent the first 
activity of a new subcommittee to cover 
briquettes. 

Development of Method D 409 to 
include a wider and more complete 
range of grindability sizes stems from the 
desirability to specify narrow ranges of 
sizes for certain applications such as 
pipeline coal, fluid coke, and anthracite 
silt. Work also includes grindability 
studies on lignite at various moisture 
content. Sampling of pulverized coals 
is also being studied. 

The long-range work to broaden the 
coverage of the analysis of coal and 
coke continues with methods for de- 
termining chlorine and forms of sulfur 
in coal. 


Soaps and Other Detergents 


Continued emphasis on analysis of 
synthetic detergents has resulted in 
new methods for the determination of 
ethylenediamine tetraacetate and 
sodium alkylbenzene sulfonate. 

As a first step toward a tentative 
method for measuring redeposition of 
soil on cotton fabric, a proposed method 
for this test was published for informa- 
tion only. At best, such a test can 
furnish comparable results only for a 
given soil on comparable fabrics under 
controlled conditions, but standardized 
performance tests are felt to be needed 
and are receiving intensive study. 

The Bibliographical Abstracts of 
Methods for Analysis of Synthetic 
Detergents has been brought up to 
date through 1959 by a new supplement 
issued this year. A supplement to the 
Metal Cleaning Bibliographical Ab- 
stracts, covering the literature for 
1958-1960, will be available early in 
1961. 


Engine Antifreezes 


Committee D-15 is continuing its 
long-term study to develop reproducible 
and significant methods for laboratory 
evaluation of the corrosive tendencies of 
engine antifreezes. Both the beaker 
test and the engine block method are 
under study. 

Development of test methods for 
foaming tendency of engine antifreezes 
and the deleterious effects of antifreezes 
on automotive hose and automotive 
paints continues. 


Industrial Aromatic Hydrocarbons 


Committee D-16 work on styrene has 
resulted in the completion of four 
methods for aldehyde, inhibitor, and 
polymer content of styrene monomer, 
and solubility of styrene polymer. 
Methods for viscosity and color of 
styrene monomer are under develop- 
ment. Methods for purity of styrene 
by freezing point, and tests for per- 
oxides, chlorine, and sulfur content are 
being considered. 

Methods for phthalic anhydride 
covering solidification point, heat sta- 
bility, and color of melt are being co- 
operatively tested. 

Naphthalene standardization projects 
include color of the refined product, 
solidification point, and a comparison of 
three methods for sulfur. 

A program to test the cloud point of 
phenol has begun, using phenols from 
the chlorobenzene, Raschig, sulfonation, 
and the cumene processes. 

Refined methods for pyridine being 
developed cover water solubility, per- 
manganate number, and oil content. 

A new table to cover calculations of 
volume and weight of mixed xylene is 
being prepared for Tables D 1555. 
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Wax Polishes and Related Material 


Cooperative testing continues in 
Committee D-21 to develop the James 
static coefficient of friction machine to 
determine the antislip properties of 
waxed floors. Various substrates in- 
cluding leather, Neolite, and glass are 
being tested, along with a variety of 
floor polishes. 

Other methods being developed in the 
wax polish field include tests for resin 
content of carnauba wax, determination 
of silicones in wax polishes, remov- 
ability, water spotting, discoloration, 
and powdering water 
emulsion waxes. wate! 


properties ol 
Tests for th 
and abrasive contents of prewax auto- 
mobile cleaners and polishes are also 
he ing developed. 


Lime 


Committee C-7 on Lime, recognizing 
the increasing need for standards for 
chemical lime, has established a new 
subcommittee on processing limestone 
for the chemical and process industries. 
Thus, Committee C-7, which has already 
developed a number of methods for 
chemical lime, serves both the con- 
struction industry and the chemical 


industry. 


Chemical and Physical Analysis 


It is becoming increasingly apparent 
with the organization of more com- 
mittees concerned with analysis, that 
each committee is interrelated with all 
the others. Often a substance cannot 
be adequately analyzed without re- 
sorting to the techniques covered by 
several of these E committees—E-2 on 
Emission Spectroscopy, E-3 on Chemical 
Analysis of Metals, E-13 on Absorp- 
tion Spectroscopy, k-14 on Mass Spee 
trometry, E-15 on Analysis and Test- 
ing of Industrial Chemicals, E-16 on 
\nalysis and Sampling of Ores, the new 
Committee E-19 now being organized 
to cover Gas Chromatography, and, 
finally, the Joint Committee on Chem 
ical Analysis by Powder Diffraction 
Methods. 

Nearly all of the ASTM. technical 
committees are concerned with methods 
of analysis for the materials and prod- 
ucts under their jurisdiction. For the 
most part, these committees are repre- 
sented on appropriate E committees to 
help in standardizing techniques and 
Analytical 
plicability. 


tools having general ap- 


Emission Spectroscopy 


Committee F-2 has completed work 
on a new edition of the book of Methods 
for Emission Spectrochemical Analysis, 
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which will be available early in 1961. 
New material in this 1960 edition will 
include tentative recommended prac- 
tices for spectrochemical computations 
and for describing and specifying the 
excitation source in 
analysis; 32 new suggested methods 
and practices; and new tentative flame 
photometry methods for spectrochem- 
ical analysis for sodium and potassium 
in polyols (urethane foam raw mate- 
rials) and for tetraethyllead in gasoline. 

An extensively revised and enlarged 
edition of the Report on Standard 
Samples and Related Materials for 
Spectrochemical Analysis has been pre- 
pared and will be available early in 1961. 

Two new symposium volumes are 
now available—the 1959 West Coast 

(STP 
Meeting 
Excita- 


spectrochemical 


Symposium on Spectroscopy 
269) and the 1959 Annual 
Symposium on Spectroscopic 
tion (STP 259). 


Chemical Analysis of Metals 


The first ASTM methods for chemical 
analysis of molybdenum and of metal 
Thirty- 
three additional individual methods for 
chemical analysis of metals have been 
prepared for addition to existing tenta- 
tives and standards in preparation for 
the 1960 Book of ASTM Methods for 
Chemical Analysis of Metals. The 
recommended practices for apparatus 
and reagents and for photometric 
methods for chemical analysis of metals 
were revised, and new tentative recom- 
mended practices for conducting inter- 
laboratory studies of methods have been 
issued. 


powders were issued in 1960. 


Because of rapidly increasing activity 
in the analysis of the so-called refrac- 
tory metals, such as titanium and 
zirconium, a new group on refractory 
metals is being organized. 

Development has been started on the 
first ASTM methods for 
analysis of alkali metals. 


chemical 


Absorption Spectroscopy 


The recommended practices for 
general techniques of infrared and 
ultraviolet quantitative analysis were 
advanced to tentative status with the 
designations E 168 and E 169. The 
availability of these new tentatives 
should simplify the writing of specific 
methods for chemical analysis by ab- 
sorption certain de- 
scriptions of techniques can now be 
covered by reference to E 168 and E 169. 

The Wyandotte-ASTM punched-card 
indexes to absorption spectra have been 
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expanded to cover near-infrared, far- 
infrared, and spectra. 
Additional catalogs of spectra that are 
now indexed include those trom the 
Anderson Laboratories, the Coblent7 
Society, and the Manutacturing Chem- 
ists Assn. 


visible-range 


Mass Spectrometry 


Symposia on photoionization, the 
precise measurement of uranium isotope 
abundance using uranium hexafluoride, 
solids analysis, and ion arrangement 
were included among the 85 papers on 
presented at the 
Committee E-14 meetings held in con- 
junction with the 1960 Annual Meeting 
of the Society. All phases of mass spee- 
trometry, including theory, instrumen- 
tation, and analytical techniques, were 
covered. A punched-card index to 
published mass spectra has been pre- 
pared by the committee, which will rec- 
ommend that it be published in the 
same manner as the existing index to 
absorption spectra. 


mass spectrometry 


Industrial Chemicals 


Industrial chemicals—those materials 
which are raw materials to some com- 
panies, finished products to others, and 
which range from sulfuric acid in tank- 
car quantities to kilogram lots of fine 
chemicals—are subjects for extensive 
efforts in standardization in Committee 
K-15 on Analysis and ‘Testing of In- 
dustrial Chemicals, which now has been 
in existence a little less than two vears. 
The present broad program of the com- 
mittee covers not only general methods 
of analysis but also methods applicable 
to specific groups of chemicals such as 
mineral acids, alkalies, and alcohols. 
The committee also has active subgroups 
covering standards and reagents, sam- 
pling, and precision and accuracy of 
analytical methods. 
of active projects, in the Subcommittee 
on Physical Properties, is to develop 
and publish density-temperature tables 
for industrially pure liquid chemicals. 
These tables, similar to tables already 
available for petroleum products and 
for aromatics, will be useful as a stand- 


One of a number 


ard basis for measurement acceptable 
both to buyers and sellers of chemicals. 


Gas Chromatography 


Based on recommendations of a con- 
ference held at the 1960 Annual Meet- 
ing the Society will organize early in 
1961 a new committee, E-19 on Gas 
Chromatography, with the following 
recommended scope. 

To promote the development and ap- 
plication of gas chromagraphy by: 

(a) Coordinating scientific applications 
and methods of analysis based on gas 
chromatography in cooperation with other 
technical committees of the Society and 
other organizations. 

(b) Cooperating with national and in- 
ternational bodies in standardizing pres- 
entation of data and nomenclature. 

(c) Developing general methods and 
other appropriate standards. 

(d) Providing a forum for ex hange of 
information. 

e) Stimulating research in this field. 

(f) Collecting and disseminating crit- 
ical data. 


Materials Research & Standards 





The committee will also consider the 
establishment of subcommittees on 
nomenclature and definitions, pro- 
grams and papers, research, standard 
data, and coordination and standardiza- 
tion of methods. 


Electrical and Electronic Materials 
Metals 


The trend to higher temperatures in 
electronic circuits has prompted the 
development of a new specification for 
nickel-coated 
The specification covers three classes of 
wire: nickel coating at least 4 per cent 
of the total weight of the coated wire: 
another class with at least 10 per cent 
nickel based on total weight, and a third 
class whose nickel coating is at least 
27 per cent of the total weight of the 
coated wire. This specification supple- 
ments the specification for 
coated copper wire 


copper wire (B 355). 


silver- 
Ky 298), useful in 
electrical and electronic applications at 
lower temperatures. 

Also in the field of electrical conduc- 
tors are a group of definitions of terms 
(B 354). These definitions will help 
avoid confusion because of the expan- 
sion in recent years of the types of 
metallic conductors available and used 
by industry. 

The magnetic properties of metals 
also received attention by the committee 
on that subject in bringing up to date, 
with extensive revisions, methods of 
test for magnetic properties of materials 

\ 343 and A 344), as well as an exten- 
sive revision of the methods for per- 
meability of feebly magnetic materials 

\ 342). 


properties is developing a manual on 


The committee on magnetic 


magnetic testing and has current stand- 
ardization projects on magnetic am- 
plifier core materials, cut tape-wound 
cores, materials for magnetic shielding, 
d-c tests of high-coercive magnets, and 
high-frequency Epstein testing. 

Committee A-6 has had discussions 
with Committee A-1 on Steel concerning 
the development of purchase specifica- 
tions for magnetic materials. A new 
Subcommittee on Specifications is being 
activated in Committee A-6 on Magnetic 
Properties in cooperation with Commit- 
tee A-1. 

Wire for use in wire-wound resistors 
and similar applications was given 
attention in the extensive revision of the 
specifications for high-resistivity, low- 
temperature-coefficient wire (B 267). 
The revisions are extensive and the 
specification now serves as a convenient 
catalog of all the major types and grades 
of this kind of wire of commercial 
interest. Included in the specification 
is information on various insulating 
systems used with this type of wire, 
including wrapped textile coverings and 
enamels. 

Perhaps the most stringent require- 
ments for metals, both as to shape and 
composition, will be found in_ their 
application in various forms in electron 
tubes. The electron tubes committee, 
F-1, is revising specifications to include 
finer sizes of nickel and tungsten wires 
(F 290). The committee is also con- 
cerned with methods for measuring 
straightness of these fine wires, as well 
as diameter. 

Electron-tube 
special position in the metals field, since 
they involve application of coatings 
which actually are 
The committee has 


cathodes are in a 


semiconductors. 
completed the 


Joseph Louis Lagrange 
(1736—1813) 


\ TIMID, SENSITIVE MAN, Lagrange 
displayed no interest in mathematics until he 


reached the age of 17. 


He went on to become 


the greatest mathematician of the 18th century. 
His Mechanique Analytique, 1788, which was 
based on the idea of virtual work, is one of the 


books 


most fundamental 
written. 


on mechanics 
Lagrange was proud of the fact that 


ever 


the book contained no diagrams. 


This is one of a series of photographs from a 
collection compiled by Prof. Jasper O. Draffin 
and displayed in the Arthur N. Talbot Labora- 
tory, University of Illinois. i 
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development of a number of reference 
electron-tube testing devices, the most 
recent of which are a recommended 
practice for testing tube parts using a 
reference planar diode (F 11). This 
will supplement other recommended 
practices involving a reference cylindri- 
cal diode and a reference triode. 


Semiconductors 


The problems of developing standard 
methods for resistivity and lifetime of 
charge carriers in semiconductors have 
occupied the major attention of the 
subcommittee on this subject in Com- 
mittee F-1 on Materials for Electron 
Tubes and Semiconductor 
Both these properties are important 
measures of the quality of semicon- 
ductor materials. The committee has 
not been able to establish standard tests 
for these properties as yet because of the 
difficulty of results in 
different laboratories. The assistance 
of the National Bureau of Standards has 
been requested to establish reference 
standards and, in general, to assist the 
industry in this standardization work. 

The committee is currently evaluating 
resistivity methods involving capacitive 
contact to the specimen. Round-robin 
tests were conducted in four laboratories 
to make measurements on five samples 


Devices. 


reproducing 


‘ of resistivities, 11, 150, 370, 380, and 


1600 ohm-cm, using both fixed and 
movable plates. 
ment between two of the laboratories, 
the other two being erratic. Enough 
was learned about the procedure so that 
the method can now be drafted for 
broader consideration. Other projects 
in semiconductors include measures of 
oxygen in silicon, methods for deter- 
mining orientation of the axes of single 


There was close agree- 
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crystals, methods for determining life- 
time of semiconductors, studies of silicon 
crystal growth, dislocations in crystals, 
mobility, and epitaxial vapor deposits. 
Ceramics 
Work on 
several fronts—in the new Committe: 
C-25 on Ceramics for Electronics and in 
the Insulator Subcommittees of both 
Committee F-1 on Materials for Elec- 
tron Tubes and Semiconductor Devices 
and Committee D-9 on Electrical 
Insulating Materials. Committee C-25 
is assembling industrial methods used 
to test ferroelectrics at 
frequencies, process control tests for 
ferroelectrics, and chemical tests for 
\Iethods for compres- 
sive strength of electrical insulation at 


eeramics i going on in 


microwave 


raw materials. 
microwave frequencies and high-tem- 
properties of high-alumina 


ceramics are also being investigated 


perature 


Four methods for determining various 
characteristics of nonmetallic magneti 
materials have been reviewed by _ re- 
search workers in this field and by th 
National Bureau of Standards. 

In the 
ittention is being given to the prop- 


electron tube committec 
erties of ceramics parts used in electron 
tubes for which test methods may be 
needed 
conjunction with sealing to metals aré 
being studied particularly with regard 
to evaluating the properties of the seal 
itself. The Task Group on Leak Test- 
Metallic-Nonmetallic Seals is 
developing methods for measuring this 


In particular, ceramics used in 


ing of 


property 

Ceramics are also used for power insu- 
lators and for line insulators in commu- 
nication as well as for electronics. 
Many of these latter uses are covered 
by the Subcommittee on Ceramic Insu- 
lation of Committee D-9. This group 
has recently completed revisions on the 
methods of testing ceramic materials 
1) 116) and is developing tests for insu- 
lation resistance at elevated tempera- 
tures and methods for measuring dielec- 
tric constant and loss factor of ce- 
ramics at microwave frequencies. 
Electrical Insulation 

Trends in the electrical insulation 
field are toward application at higher 
temperatures and with lower power 
Not only 
do these trends put pressure on the 
materials developers to provide ma- 
terials serviceable under these condi- 
tions, but they also point up the need 
for extending present tests or developing 
new tests to evaluate materials under 
these conditions. In addition, the need 
for serviceable insulating materials 
under difficult environmental conditions 
of contamination and moisture have 


losses at higher frequencies. 
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made it necessary to develop tests for 
measuring the quality of insulation used 
under these difficult conditions. All 
these factors have influenced the pro- 
gram during the past vear of Committee 
D-9, which is developing test methods 
for dust and fog tracking resistance, for 
thermal stability and capability of in- 
sulation at elevated temperatures, for 
corona resistance of materials, and for 
measuring the properties of materials at 
high temperatures. 

In the field of liquid and gaseous in- 
sulation, the new Committee D-27 has 
completed work on several new stand- 
ards: several test methods for quality 
of chlorinated liquids 
askarels), a recommended practice for 
estimating temperature limits of liquids 
D 1805), and a more sensitive method 
for measuring dielectric strength of 
liquids, using modified VDE electrodes 
(D 1816). The committee has also 
completed development of continuity 
specifications for liquids for low- and 
high-pressure cables (D 1818, D 1819). 

While to date no standards have been 
developed relating to insulating gases, 


hy drocarbon 


the committee has a number of projects 
under way, and perhaps the first stand- 
ard to be developed will be one for nitro- 
Proj- 
ects are going forward to develop stand- 
ards relating also to various halogenated 


gen gas for insulating purposes. 


gases, some of which may be considered 
as volatile liquids under normal condi- 
tions. 


General Testing 


Methods of Testing 


Committee E-1 began work = on 
thermal conductivity testing of metals 
and on linear expansion tests by organiz- 
ing two new task groups. 

Kleven papers from the Symposium on 
Shear and Torsion Testing, sponsored 
by Committee E-] at the Annual Meet- 
ing, are now being prepared for publica- 
tion as an STP. 

Specifications for precision micromesh 
161) cover recently developed 
square-hole electroformed sieves, which 
are intended to serve mainly as a 


sieves (IE 


primary reference standard in place of 
the more sturdy woven-wire sieves. 
Significant changes were made in the 
specifications for testing 
purposes (EK 11) as a result of certain 
proposals considered at the international 
meeting of ISO/TC 24 on Sieves. 

An important addition to the specifi- 
cations for ASTM thermometers (I 1) 
was a series of detailed requirements for 
six solvents-distillation thermometers 
requested by the paint committee, D-1. 
The specifications for apparatus for de- 
termination of water by distillation 
(E 123) were enlarged to include glass 
apparatus for testing soaps, naval stores, 
and similar materials. 


sieves for 


Nondestructive Testing 


A new method for liquid penetrant 
inspection (I 165) is of special interest 
in the testing of reactors and pressure 
vessels to show such surface defects as 
cracks, seams, laps, laminations, or lack 
of bond in metals and other nonporous 
materials such as ceramics, plastics, 
Another new and_ useful 
method, also under jurisdiction of Com- 
mittee E-7 on Nondestructive Testing, 
is one for ultrasonic contact inspection 
of weldments. This latter method is 
an extension of Methods E 114, recom- 
mended practice for ultrasonic testing. 
The committee has also extended the 


and glass. 


reference radiographs to cover inspec- 
tion of aluminum and magnesium ¢ast- 
ings (EF 155). This valuable inspection 
tool was developed in cooperation with 
the Aerospace Industries Assn. 


Radioisotopes and Radiation Effects 


One of the major accomplishments of 
Committee E-10 on Radioisotopes and 
Radiation Effects during the past year 
was the establishment of tentative 
definition of terms relating to dosimetry 
170). This is part of the commit- 
tee’s contribution toward establishing 
dosimetry standards useful in nearly all 
radiation work involving measurement 
of radiation effects on materials. The 
committee is endeavoring to establish 
some analytical procedures for materials 
based on the use of radioisotopes, In co- 
operation with several of the technical 
committees. 


Fatigue 

Committee E-9 expanded its spher 
of activity by forming a new Subcom- 
mittee on the Statistical Aspects of 
Fatigue under the chairmanship of 
George R. Gohn of Bell Telephone 
Laboratories, Inc. Also under develop- 
ment is a new Task Group on Specimen 
Preparation. The results of this work 
will ultimately replace the present Sec- 
tion 1V—Specimens and Preparation of 
the ASTM “Manual on Fatigue Test- 
ing,’ STP 91. 

During the year the committee 
sponsored a Symposium on Acoustical] 
Fatigue and two general sessions on 
fatigue; developed plans for the publica- 
tion of a 10-year Bibliography on Fa- 
tigue; and compiled the annual “Refer- 
ences on Fatigue,’’ STP 9-K. 

Through the vears this committee has 
kept abreast of fatigue research in other 
countries through corresponding meni- 
correspondents from 
Australia, England, Sweden, 
Japan, and Germany report periodically 
to the committee the significant de- 
velopments in their respective areas. 


bers. These 
France, 


Appearance 

Two recommended _ practices for 
goniophotometry, one applying to light- 
transmitting objects and the other to 


Materials Research & Standards 





reflecting objects were issued. 
photometry is a general procedure 
for evaluating the manner in which 
materials geometrically redistribute 
light. 

Committee E-12 has undertaken a 
program to establish standards for 
carbon paper and typewriter ribbons. 
The aims of this activity are: (1) to 


Gonio- 


compare methods now being used to 
evaluate the appearance qualities of the 
printed copy made by these products, 
2) to determine whether improvements 
and new features are required, and (3) 
to prepare standard test methods for 
evaluating the color, density, sharpness, 
and other properties affecting the ap- 
pearance of the printed copy 

A panel discussion on measurement of 
color and gloss of anodized high silicon 
aluminum alloys was sponsored by Com- 
mittee K-12 during Committee Week in 
Chicago. The large attendance and 
discussion at the meeting reflected the 
growing awareness of the 
of this problem. 


Importance 


Quality Control 


During the year, Committee K-11 on 
Quality Control of Materials has com- 
pleted some minor revisions in the Man- 
ual on Quality Control of Materials, STP 
15C, which has recently been issued in 
the seventh printing. This manual 
has long served as a standard reference 
in many 
plants. 


laboratories and production 


The committee, aware of its broad 
responsibility to advise technical com- 
mittees of the Society on. statistical 
matters, expects to have available soon 
for reference purposes a number of 
manuals or recommended — practices 
covering such subjects as treatment ol 
outlying observations, interlaboratory 
test methods, precision and accuracy of 
test methods, fitting straight lines, and 


sampling of bulk materials. 


Skid Resistance 


The new Committee E-17 on Skid 
organized at the 1960 
Annual Meeting, wi!l develop standard 
tests for 

slipperiness. 


Resistance, 
determining — traffic-surface 
While the committee’s 
related to the 
problems of skidding of highway traffic, 
limited to that 
but will cover all types of traffic surfaces. 


major efforts will be 


the work will not be 


Sensory Evaluation 


Committee E-18 on Sensory Evalua- 
tion of Materials and Products, or- 
ganized in October, will cooperate with 
other committees of the Society and 
with other organizations in developing 
principles and recommended practices 
for sensory evaluation. The committee 
will be concerned with such subjects 
as measuring the odor of various 
products, including paints, plastics, 
industrial water, etc.; evaluating com- 
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Uncle Sam’s Seven-Acre Ear 


Courtesy Reynolds Metals Co. 


ArtTisT’s concept of world’s largest radio-telescope being built for the 


U.S. Navy at Sugar Grove, W. Va. 


Stadium. 


Higher than a 60-story building, the telescope 
has an aluminum reflector dish covering seven acres 


enough room to house Yankee 


ASTM standards used to specify the more than two million pounds of aluminum: 


B 209 (plate) 
B 221 (extruded shapes 
B 235 (extruded tube). 


Prime contractor is North American Aviation, Ine. 


by Reynolds Metals Co. 


fort of textiles and leather; and develop- 
ing methods suitable for determining off- 
taste which may be imparted to foods by 
packaging materials. The major effort 
will be in the broad area of principles 
rather than in the specifie area of par- 
ticular test methods. The test methods 
will be left to the technical committees 
covering the particular products. 


Industrial Water 
Committee D-19 has entered the field 


Aluminum is being supplied 


of performance tests of materials for 
water treatment with the publication 
of the method of test for operating 
performance of cation-exchange ma- 
terials—sodium cycle (D 1782). 

The increased need for methods for 
radiochemical analysis of industrial 
water has resulted in the formation of a 
new D-19 subcommittee to cover this 
Related activities under way in 
other D-19 subcommittees including 
sampling radioactive water, a bibliog- 


area. 
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raphy on radioactivity in industrial 
water, and specifications for “heavy 
water.” 

\ committee-sponsored research proj- 
ect lor vaporous Carryover 1n boilers has 
recently been completed and results are 
It is expected that a 
full report on this project will be pre- 
sented at a symposium on steam im- 
purities at the 1961 Annual Meeting. 


being evaluated. 


Atmospheric Sampling and Analysis 


In the measurement of dust fall from 
various industrial processes, one ol the 
problems is how to avoid interference 
from such debris as matter from trees, 
insects, and bird droppings. This prob- 
lem is considered in the new method 
for collection and analysis of dust fall 
() 1739) approved last year on recom- 
Committee D-22 on 
\Methods of Atmospheric Sampling and 
Analysis. During the year, the com- 


mendation of 


piittee’s representatives participated in 
discussions with the American Public 
Health Assn. concerning a proposal to 
cle velop a comprehensive manual for 
examination of the atmosphere. 


Construction Materials 
Cement 


additives in 
the manufacture of portland cement 
received considerable attention in Com- 
mittee C-1l during 1960. Up to this 
time, the committee had recognized 


The use ofl processing 


materials used for this purpose by a 
study of tests of each individual material 
to determine its effect when added in the 
amounts specified. A new specification 
was developed and has now been 
accepted 


embodying the — significant 


requirements of this type of additive. 


Chemical-Resistant Mortars 


Committee C-3 has approved an 
expansion Of its scope, in response to a 
real need for standards for materials 
other than mortars. In addition to 
chemical-resistant mortars the 


proposes to 


com- 
mittee now develop 
standards covering chemical-resistant 
hot-melt compounds, adhesives, putties, 
and monolithic surfacing compounds. 


Concrete and Concrete Aggregates 


Admixtures for concrete have been 
given extensive study and research in 
Committee C-9, following the symposium 
on this subject presented at the Third 
Pacific Area National Meeting in San 
Francisco in 1959. Three areas have 
been studied by task groups covering 
chemical admixtures, pozzolans, and 
air-entraining agents. 
fications were drafted 


Proposed speci- 
covering the 


qe 


retarder and accelerator types of ad- 
mixtures. The latest form of proposed 
specifications will feature a table group- 
ing all requirements. 

At the Annual Meeting, the Cement 
and Concrete Reference Laboratory was 
officially organized. This laboratory 
will be an expansion of the Cement 
Reference Laboratory under the juris- 
diction of Committee C-1 on Cement. 
A joint subcommittee ; 
equal representation from Committees 
C-1 and C-9 will administer the opera- 
tions of the laboratory. 


composed ol 


Mortars for Unit Masonry 

A proposed specification for mortar 
and grout for reinforced 
received the attention of Committee 
C-12 during 1960. 
covers two types: 


masonry 


This specification 
type PM, consisting 
of equal parts of portland and masoury 
cement with aggregates; and type PL, 
consisting of portland cement, hydrated 
A cooperative 
mortar test program was completed, 
with data submitted by five cooperating 
laboratories. 


lime, and aggregates. 


Concrete Pipe 


feinforced concrete manholes will 
be covered by a specification developed 
by Committee C-13. This specification 
covers precast reinforced concrete man- 
hole risers and tops up to 72 in. in 
diameter for use in the construction of 
manholes for storm and sanitary sewers. 

Specifications for cast-in-place non- 
reinforced-concrete closed irrigation con- 
duit were approved for letter ballot of 
the committee. 
recognize a new type of pipe construc- 
tion for conduit suitable for use in 


These specifications 


rural areas for the conveyance and 
distribution of irrigation water and 
agricultural drainage under low hydro- 
static pressures. 


Thermal Insulating Materials 


A classification system was proposed 
in Committee C-16 as part of a special 
study given to the philosophy of 
specifications. By this system the 
consumer is aided in selecting the ASTM 
specification which suits his application. 
A new type of insulating material 
known as “rigid reflective sheathing 
board” was recognized, with the re- 
sponsibility for the development of a 
specification being assigned to the 
Subcommittee on Reflective Insulation. 


Natural Building Stones 


The five common types of building 
slate, granite, marble, lime- 
stone, and sandstone will ultimately be 
covered by ASTM specifications as 
part of the program of Committee C-18. 
By year’s end specifications had been 
accepted and published for roofing 
slate (C 406) and for structural granite 


stone 


(C 422). Also published was a_ pro- 
posed specification for structural marble. 


Acoustical Materials 


The correlation of test methods for 
sound absorption with the large-scale 
reverberation room method (C 423) 
was studied by Committee C-20 during 
1960. Associated with this was a 
round-robin test program involving the 
study of the box method. Another 
method, known as the “horn-coupler”’ 
method, was drafted 
data from three installations. 


based on. test 


Ceramic Whitewares and 
Related Products 

An interlaboratory study to determine 
the specular geometry best suited to 
determine degrees of matness of ceramic 
wal] tile resulted in the choice of the 
60-deg angle of reflection which gave 
the widest spread of values for a variety 
of mat glazed tile. The committee is 
studying two procedures for craze 
resistance—one for whitewares involving 
cold water shock atter dry heat soaking 
at 300 F, the other for ceramic tile with 
moisture expansion in the autoclave at 
375 psi and subsequent 
room temperature. 


cooling to 


Porcelain Enamel 

Committee C-22 has completed 
development of a procedure to determine 
the resistance to spalling of porcelain 
enamel on aluminum by immersion in 
an ammonium chloride test solution. 
There has been no authenticated case 
where properly tes.’ specimens passed 
the spall test and subsequently spalled 
in service. 


Joint Sealants 

Three subcommittees were active in 
1960 in the new Committee C-24. 
Definitions of needed terms were con- 
sidered, including a review of all 
existing ASTM definitions. Test pro- 
cedures are being prepared as a basis for 
a specification for bulk compounds. A 
proposed general ‘specification covering 
six types of elastomeric compounds was 
agreed upon as a guide in developing 
test procedures. Yound-robin _ test 
programs were initiated to supply the 
necessary technical data on which to 
base specification requirements. 


Wood 


The principal accomplishments in 
1960 of Committee D-7 consisted of the 
development and acceptance of methods 
for evaluating the resistance of wood and 
wood-base materials, such as plywood 
and modified wood, to direct with- 
drawal of screws (D 1761); conducting 
shear-block tests for quality control of 
glue bonds on scarf joints (D 1759); 
evaluating wood preservatives by field 
tests with stakes (D 1758) and the 
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chemical analysis of wood charcoal (D 
1762). 


Bituminous Materials for Roofing, 
Waterproofing, and Related Building or 
Industrial Uses 

Specifications for bituminized fiber 
pipe were completed and submitted to 
letter ballot of Committee D-8. <A 
specification for glass fabric saturated 
with bituminous materials, representing 
one of the newer 
built-up roofs, was completed by the 
responsible subcommittee. 


materials used in 


A new Sub- 
committee on Industrial Pitches was 


formed during the year, representing an 
expansion of the area of interest of the 
committee to cover a material differing 
in properties and characteristics from 
those of bituminous roofing and water- 
proofing. 


Fire Tests of Materials and Construction 


Two so-called “small-scale” types of 
fire tests were recognized by Committee 
Ii-5. The radiant panel method for 
measuring the surface flammability of 
materials (E 162) was accepted by the 
Society. A second test method for 
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Bridgman on Density and Strength 


Critique of Critical Tables, an article 
by P. W. Bridgman, professor of physics, 
Harvard Univ., which appeared in the 
Proceedings of the National (Academy ol 
Sciences, Vol. 46, 1960, provides some 
food for thought on two very important 
properties of materials and their relation 
tostructure. The International Critical 
Tables published in this country in the 
late 1920’s by McGraw-Hill included, in 
one of the several volumes, properties of 
engineering materials. Following are 
Prof. Bridgman’s comments on two of 
these properties and on the problems of 
tabulation of critical values because of 
the variables that affect them. 


Density 


Mention of van der Waals’ equation of 
state brings up another sort of considera- 
tion fundamental to the construction of 
critical tables. A complete reproduction 
of the density (or volume) of any sub- 
stance demands that it be given as a 
function of all the variables which are 
known to affect it. In general, these 
variables in lude such things 48 electric 
or magnetic fields, but for most purposes 
we may consider only the most important 
variables, which may be taken to be simply 
pressure and temperature. Even with 
this reduction, the complete tabulation 
of density as a function of pressure and 
temperature. would usually demand a 
prohibitive amount of space. In many 
cases the experimental material can be 
reproduced by one or the other of the 
many equations of state that have been 
proposed, and the purpose ol the tables 
is fulfilled if the constants of the equa- 
tions for such substances are tabulated 
instead of the full range of experimental 
material. But these equations of state 
are usually erected on some sort of theo- 
retical foundation, and acceptance of a 
specific equation involves some sort of 
commitment with regard to what is to 
be expected when the experimental range 
is extended beyond that now attainable. 
In such cases, some discussion of the 
theoretical background of the equation 
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is necessarily involved in any critical pres- 
entation of the material. It may be that 
our theoretical understanding is not suf- 
ficient to justify any deduction of an equa- 
tion of state, but that nevertheless em- 
pirical equations can be found which re- 
produce the experimental results within 
experimental error. In some other cases, 
it may be that our theoretical understand- 
ing, although incomplete, may be good 
enough to suggest that a particular type 
of equation is better adapted than some 
other. In such cases, discussion of the 
reasons for preferring this or that type 
of equation should be included with the 
numerical material 


Strength 


There is another sort of physical pa- 
rameter which in practice is subject to 
much greater fluctuation than density, 
namely, breaking strength. Under the 
conditions of daily life, fracture is one of 
the most unmistakable things that can 
happen to one. Fracture is always cat- 
astrophic, irreversible, and there is no 
question when it has occurred. Never- 
theless, in spite of the definiteness of the 
phenomenon, the parameters which char- 
acterize it are among the most indef- 
inite of the parameters which it is the task 
of a critical table to tabulate. The 
breaking strength of different specimens 
of ostensibly the same material may vary 
in a way frustratingly discouraging when 
it comes to practical applications. Dif- 
ferences of constitution which for other 
phenomena may be unimportant may be 
decisive with regard to strength, such as 
slight differences of chemical composi- 
tion, or of surface condition, or of past 
history. We are gradually acquiring a 
better understanding of the way in 
which some of these obscure factors work, 
and also the ability to make specimens 
more reproducible with regard to fracture 
phenomena, but still our control is much 
less adequate than with respect to nearly 
all other physical parameters. Added 
to the practical difficulties there is a con- 
ceptual difficulty, for the concept of 
breaking strength becomes continuously 
less applicable when conditions are suit- 
ably varied, and eventually fails alto- 


measuring surface flammability using an 
8-foot tunnel furnace was approved by 
the committee for publication as infor- 
mation only. Methods of fire tests ap- 
plicable to window assemblies, including 
glass block and other light-transmitting 
assemblies (E 163), were promulgated 
and accepted by the Society. The 
Method of Test for Surface Burning 
Characteristics of Building Materials 
(E 84) was revised to conform with the 
latest changes in the apparatus and 
procedure and in accordance with the 
method used by the Underwriters 
Laboratories. 


gether. In particular, by raising the 
hydrostatic pressure to which a material 
is subjected the reduction of area before 
fracture may be increased indefinitely, 
so that eventually the material becomes 
incapable of tensile fracture and exhibits 
perfect. plasticity. A further difficulty 
now appears, because in the plastic range 
the behavior of the material is by no 
means uniquely defined, but there are 
different kinds of plasticity, one or the 
other of which may be called “perfect” 
from one or another point of view. 
Furthermore, in the plastic range a for- 
midable difficulty of principle appears, 
because no reversible displacements what- 
ever are possible. This means that it is 
impossible, at least for the present, to 
even define an entropy for the material. 
On the other hand, it has to be assumed 
that the material has an entropy whenever 
it is characterized in thermodynamic 
terms, as it is for purposes of a table. 
In spite of all this, it is essential for prac- 
tical purposes to attempt to give in a 
critical table some characterization of the 
behavior to be expected of ordinary ma- 
terials in the range of fracture and ‘plastic 
flow. It does not as yet appear even what 
are the best sorts of parameters in terms 
of which to attempt the characterization. 
We are here dependent to an unusual 
degree on the expert in charge of this 
part of the table. 

This discussion has been concerned 
almost exclusively with parameters which 
may be characterized as “mechanical,” 
namely, density and strength. But I 
think it is evident that somewhat similar 
considerations could have been advanced 
with regard to the other parameters which 
are the proper subject matter of critical 
tables, such as the electrical or optical 
parameters. Always, I think, the same 
sort of situation will be encounterell, 
namely, that as the accuracy of meas- 
urement is increased and as we become 
acquainted with a wider range of new 
phenomena, it will become increasingly 
difficult to exhaustively define the cop- 
ditions that are necessary to obtain rp- 
producible results. Never will it be pos- 
sible to deal with a world like this in a 
completely formal manner, nor will it 
ever be possible to reduce the construction 
of a set of critical tables to a rigid set of 
rules. Always will inspired common 
sense remain the most important require- 
ment of those who are to produce the 
tables. 
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Texas Student Receives ASTM Grant 


WituramM = Marsu . Rict 
University, one of five universities to 
receive an ASTM grant-in-aia in 1960, 
has awarded its grant to Sidney P. 
Victory, Jr., a graduate assistant and 
fellow in civil engineering. Mr. Vic- 
tory is working toward a Master of 
Science degree, and this year 1s engaged 
in full-time research related to the fail- 
ure of a nonisotropic material subjected 
to triaxial stress. 

This research is being performed in 
order to investigate the behavior of 
mortar and neat cement under three- 
dimensional stresses. The effect of 
lateral stresses on the longitudinal 
strength of }-in. diameter by 1-in. 
long cylinders with both empty and 
saturated voids is being studied. The 
lateral and pore pressures will vary from 
0 to 20,000 psi, and the scope ol the 
work will include both tensile and com- 


Sipney P. Vicrory, Jr. 


pressive longitudinal stresses. ‘The re- 
sults of these tests will help in formulat- 
ing the mode of the actual breakdown 
and failure of this material under these 
conditions. Earlier work along some of 
these lines was performed at Rice by 
Mr. Erkin Erkmen under the super- 
vision of Professors James R. Sims and 
Nat W. Krahl. Mr. Victory ’s research 
is an extension of Mr. Erkmen’s work 
and is also being done under the super- 
vision of Professors Sims and Krahl. 
Mr. Victory, a native of Houston, 
Tex., received his B.S. in civil engi- 
neering from the University of Houston 
in 1959. While an undergraduate there, 
he received an ASTM Student Mem- 
bership Award for his work in materials 
testing. He is an associate member of 
the American Society of Civil Engineers, 
and a member of the Texas Society of 


Professional Engineers. 





25-Year ASTM Members 1936-1961 


Administracion General de 
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NEW ASTM PUBLICATIONS 


Supplements to Book of Standards: 7 of 10 Parts Now Available 


THe 1960 SuppLemMents to the 1958 
published in ten parts in heavy paper covers. 


300k of Standards are being 
They include new and revised stand- 


ards and tentatives adopted or accepted at the 63rd Annual Meeting or by the 


Administrative Committee on Standards. 
now; the remaining parts will be available shortly. 
now available are shown in boldface type. 


Part 1 
Part 2 
Part 3 
Part 4 
Part 5 


Ferrous Metals (Specifications 


Parts 2, 3, 4, 5, 6, 7, and 8 are available 


In the following list, the parts 


Non-ferrous Metals (Specifications), Electronic Materials 

Methods of Testing Metals (Except Chemical Analysis) 

Cement, Concrete, Mortars, Road Materials, Waterproofing, Soils 

Masonry Products, Ceramics, Thermal Insulation, Acoustical Materials, Sand- 


wich and Building Constructions, Fire Tests 


Part 6 
Part 7 
Part 8 
Engine Antifreezes 
Part 9 
Part 10 


Wood, Paper, Adhesives, Shipping Containers, Cellulose, Leather 
Petroleum Products, Lubricants, Tank Measurements, Engine Tests 
Paint, Naval Stores, Aromatic Hydrocarbons, Coal and Coke, Gaseous Fuels, 


Plastics, Electrical Insulation, Rubber, Carbon Black 
Textiles, Soap, Water, Atmospheric Analysis, Wax Polishes 





Gypsum Products and Plaster 
Aggregates, With Related Stand- 
ards 


Compilation of Standards, C-11 


THE 1960 EDITION OF the 
ASTM. Standards on 
Gypsum Products and Plaster Aggre- 
gates, With Related Standards, will con- 
tain the current 16 specifications, 11 
methods of test, and 4 sets of definitions 
relating to gvpsum products and plaster 


compilation ol 


gregates. 

Specifications for gypsum backing 
board and the method of test for surface 
burning characteristics of building ma- 


ag 


terials have been added since the pre- 

vious edition. 

made in 5 specifications, 7 methods, and 

1 set of definitions retained from the 

previous edition. 

ASTM Standards on Gypsum Products 
and Plaster Aggregates, With Related 
Standards, 148 pages, hard cover, 
price $2.75, to members $2.20. 


fevisions have been 


Building Construction Materials 


LAMINATED Woop beams 
have found a very useful place in struc- 
tures, not only by providing a struc- 
tural element able to bridge long spans, 
but also by permitting the use of more 
common pieces of timber not otherwise 


An all- 


important factor in the performance of 


long enough for this purpose. 


these beams is the joint between pieces. 
\ paper in this volume reviews a series 
of strength studies of scarf joints in 
laminated wood beams. Another paper 
stresses the need for quality control and 
inspection of glued-laminated timber. 
Two papers in this volume discuss 
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the testing of diaphragms, a type of 
structural framing that has come into 
considerable use in areas subject to 
earthquake shock and strong wind forces. 
Other interesting subjects covered are a 
timely review of wood-pole-type build- 
ings, the use of which has increased 
considerably in recent years; the 
strength and related pro} erties of wood 
poles, as reflected by a very compre- 
hensive research program conducted by 
Committee D-7 on Wood; the screw- 
holding ability of Western woods; de- 
flection limitations as a factor in strue- 
tural timber design; and methods for 
determining the useful strength of yard 
lumber of common grades. 

Quite a far cry from the design and 
testing of building structures is the 
problem of termite.control. One paper 
reviews the methods of approach used 
in California, where perhaps the greatest 
infestation occurs. 

Finally, one paper has been included 
on light-gage steel building construe- 
tion. The contents are: 
Introduction—L. C. Gilbert 
Quality Control and Inspection 

Hanrahan 
Deflection Limitations as a Factor in Siruc- 

tural Timber Design—R. E. Eby 
The Testing of Diaphragms to Determine 


Frank J 


Adequacy in Resisting Herizontal Forces 
S. B. Barnes 

Testing of Large Diaphragms R 1). 
Cousineau 

Strength Studies of Scarf Joints in Lam- 
inated Wood Beams—Jack Longworth 
and Christian K. A. Stieda 

Screw-Holding Ability of Western Woods: 
Effects of Test Variables—J. W. Johnson 

Wood Pole-T ype Buildings—W. D. Keeney 

Strength and Related Propervies of Wood 
Poles—E. C. ©. Erickson and L. W. 
Wood 


Determining the Useful Strength of Yard 
Lumber of Common Grades—T. K. May 

Termite Control in California Residential 
Construction—Walter Ebeling 

kateral Shear Tests of a Light Gage Sleel 
Building—John J. Holstein 


STP 282, 116 pages, price $3.50, to 
members $2.80. 


Technical Developments in the 
Handling and Utilization of 
Water and Industrial Waste 
Water 


THE puaAL problem of 
supplying enough suitable water for our 
expanding industry while at the same 
time increasing the supply of unpolluted 
water for our growing population is 
covered in this symposium volume. 
The general areas covered are: radio- 
active waste water, water for reactor 
cooling, pollution problems, irrigation, 
and increase in the supply of fresh water. 

Since greater quantities of radioactive 
wastes have been generated and dis- 
posed of or stored in interim containers 
at Hanford than at any other atomic 
installation, the control measures de- 
veloped there and described in one paper 
are of particular interest. Another 
paper covers methods developed by the 
U.S. Geological Survey for determina- 
tion of radioactive materials in water. 

Development of systems other than 
the once-through circulating systems 
can lead to the use of cooling towers in 
conservation and_ pollution control. 
The conditioning of filter systems with 
high-molecular-weight polymers im- 
proves the quality of water for once- 
through reactor cooling, with sub- 
stantial increases in water plant ca- 
pacity and savings in cost. These 
subjects are covered in two papers. 

Two papers on the general subject of 
pollution cover (1) methods developed 
by the California Department of Water 
Resources for disposal of oil-field brines 
to injection wells and other areas not 
affecting usable water supplies, and (2) 
the effects of industrial wastes on irriga- 
tion water, with a discussion of pol- 
lutants, their mode of action, and sug- 
gested control measures including plant 
tolerance studies. 

The electric-membrane or electro- 
dialysis process for removing excess dis- 
solved salts and minerals from water has 
been used at Coalinga, Calif., using both 
the batch-type and the continuous elec- 
tric-membrane demineralizers, with re- 
ported satisfactory results, thus showing 
one way of increasing the fresh water 
supply. Another, solar distillation of 
saline water, is described in another 
paper. Designs and materials for stills 
are discussed and comparisons given of 
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glass and plastic installations. Ad- 
vantages, fabrication and sealing tech- 
niques, and maintenance costs of plastic 
installations are emphasized. 

The contents include: 
Introduction—William L. Lamar 
Disposal of Industrial Radioactive Waste 

Waters at Hanford—L. C. Schwendiman, 

R. E. Brown, J. F. Honstead, C. E 

Linderoth, and D. W. Pearce 
Determination of Radioactive Materials 

Woter—Franklin B. Barker 

tilization of Cooling Towers in Conserva 

tion and Pollution Contre Joseph J 

Finnerty 
Improvement 

Through Reactor Cooling—R. B. Rich 

man 


n Water Treatment for Once 


Field Brines in the Centra 
lifornia—James M. Mor 


trial Wastes on We 
L. V. Wilcox 
f Batch-Type and 
Ve morane De min 
liam E. Katz 
Particul Regard to Mate 
ems—R L 


L Yaeger, 
ind J. A. Bjorksten 


STP 273, 98 pages, hard cover, price 
$3.00, to members $2.40. 


Cement 


Compilation of Standards, C-1 


THe 1960 EDITION oF the 
compilation of ASTM Standards on 
Cement will contain the current 8 speci- 
fications, 26 methods of test, and defini- 
tions relafing to portland cement and 
other hydraulic cements. Two speci- 
fications for essential laboratory appara- 
tus also are included. 

Methods added to this compilation 
since the previous edition cover false 
set of portland cement (paste method), 
fineness of hydraulic cement by the No. 
325 sieve, and potential sulfate resist- 
ance of portland cement. Revisions 
have been made in 4 specifications and 
8 methods retained from the previous 
edition, and also in the definitions. 
Changes and additions have been made 
in the appended Manual of Cement 
Testing and Selected 
Portland Cement. 


References on 


ASTM Standards on Cement, 296 pages, 
hard cover, price $4.00 to members 
$3.20 


Whither Gasoline Specifications? 


CuRRENT RESEARCH on 
motor gasoline may ultimately result in 
more significant methods of test for 
gasoline quality and in revisions to the 
ASTM Specifications for Gasoline, D 
439. 


To keep informed of developments, 
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COMING MR&S PAPERS 


Intercrystalline Cracking and Creep Rupture Life 
Mines and Technical Surveys, Canada 
{pparatus for Hardness Testing at Sub-Atmosphe 


Universal Cyclops Steel Corp., R 
Electric Corp. 


Begley and H 


H. H. Bleaknev, Department of 


Temperature—-L. L. France, 
Kohute, Westingt ’ e 


Good and Bad Effects of Nuclear Radiation on Rubber—J. W. Born, The B. F. Good- 


rich Co. 


Subsize Charpy Correlation with Standard Charpy 


Laboratories. 


A New Method for the Determination of Undissolved Water 
National Research Council of Canada 


C. H. Curll, Watertown Arsenal 


in Fuels—. Gardner, 


The Determination of Nickel Thickness by the Electromagnetic Test Method in Heat- 
Sink Development—C. H. Hastings and 8. A. Lopilato, AVCO Research and 


Advanced Development. 
Stress-R ipture Tests at 1350 F on T ype 


304 Stainless Steel—W 


LD. Jenkins, W. A 


Willard, and W..J. Youden, National Bureau of Standards 
Tensile Cryostat for the Te mperature Range 4 to 300 Kelvin—R. M. MeClintock and 
K. A. Warren, Cryogenic Engineering Laboratory, National Bureau of Standards 
1 Small Panel Method for Investigating Moisture Penetration and Bond Strength of 


Brick Masonr y 


T. Ritchie, National Research Council of Canada 


The Analysis of Stress-Rupture Data with a Minimum Deviation Function—M. J 
Stutzman and J. W. Faber, Westinghouse Electric Corp 


{1 Simple Stress-Corrosion-Cracking Test 


American Brass Co. 


for Coppe l 


illoys—D. H 


Thompson, 


{ Study of the C'e ntrifuge Test for Dete rmiaining the Cement Conte nt ot Fre sh Concrete 


Stanton Walker, D. L. Bloem, R. D 
Mixed Concrete Assn 


In proved Cryostat and Accessories for Tensile T¢ sting at —423 F 
J. L. Christian, Convair-Astronauties 


Technical Committee A on Gasoline, of 
ASTM Committee D-2, is sponsoring a 
Symposium on Current Research on 
Motor Gasoline that May Affect Future 
Specifications. The Symposium will be 
held on February 7, 1961, at the Ben- 
jamin Franklin Hotel, Philadelphia, Pa. 

Prepared discussions. by qualified 
petroleum technologists will follow each 
of the following papers: 


The Role of Motor Gasoline {dditives 
J. M. Dempster, The Standard Oil Co 
Ohio 

Gasoline Stability—R. O. Bender, E. I. du 
Pont de Nemours & Co., Ine. 

Composition, as It May 1 flect Specifica- 
tions—W. J. Faust, Universal Oil 
Products Co. 

Votor Fuel Volatility Characteristics and 
Specifications—T. W. Legatski and O 
C. Bridgeman, Phillips Petroleum Co 

Present and Future Req itrements of Votor 
Gasoline to Meet Needs for Satisfactory 
Enaine Performance : H Risk and 
\. Ek. Cleveland, Ford Motor Co 

Relation Between Laboratory Knock Ratings 
and Customer Satisfaction on the Road 
J. KE. Getz and T. O. Wagner, American 
Oil Co 

Other Abnormal Combustion Phenomena 
{re Gasoline Spe ifications NV ecessar 42. 

D. L. Pastell and K. Hyatt, EB. 1. du 

Pont de Nemours & Co., Inc. 

{ntiknoch 


Summary of CRC Work on 

H. J. Gibson, Ethyl Corp. 
Present Status and Objectives of Research 
Division | (ASTM Committee D-2) Work 
on Laboratory Antiknock Determina- 
tion—F. C. Burk, The Atlantic Refin- 
ing Co. 


Summary—D. P. Barnard. 


Gaynor and J. R. Wilson, National Ready 


J. F. Watson and 


Testing Laboratories Directory 
To Be Reissued by ASTM 


THe ASTM is now gather- 
ing the information necessary to bring 
the 1955 edition of its “Directory of 
Commercial and College Testing Labora- 
tories” up to date. In 1954, the ASTM 
agreed to assume the 
publishing the directory, which the 
National Bureau of Standards had com- 
piled and published since 1927. The 
NBS directory went through five edi- 
tions at about five- or six-year intervals. 
This will be the second ASTM edition 
The revised directory will list com- 
mercial and institutional testing labora- 
tories, together with the kinds of com- 
modities that they test and the types of 
tests they state they are prepared and 
qualified — to 


responsibility for 


make. Consulting, — re- 
search, and development laboratori¢ 
will not be listed, since they are ade 
quately covered by other directories. 

The ASTM directory Serves as a use- 
ful reference for the large number of 
purchasers who are not equipped to 
make their own tests and therefore mia 
hesitate to buy on specifications. The 
knowledge that they can at any time 
call upon testing laboratories to check 
deliveries made on standard specifica- 
tions should induce many purchasers to 
take full advantage of the specification 
method of buying. 

The data are being collected on a 
questionnaire recently mailed to all 


(Continued on p. 50) 
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“ACR. NOTES 


ADMINISTRATIVE COMMITTEE ON RESEARCH 


The Mission of ACR 


By W. L. DOLCH' 


A GROUP DISCUSSION Was 
held during the Annual Meeting of the 
Society in 1959 under the auspices of the 
Administrative Committee on Research. 
The purpose of this meeting, to which 
representatives of the working commit- 
tees were invited, was to discuss ways in 
which the ACR could function more 
effectively. This developed 
from a general feeling of frustration on 
the part of the ACR, which was ex- 
pressed by one member in comparing 
the ACR with a child who has every 
advantage, vet fails to 
expected 


meeting 


blossom as 
Part of the difficulty turned 
out to be some confusion over the exact 
aims of the ACR. 

The meeting crystallized these aims. 
They turned out to be twofold: (1) a 
reportorial function, and (2) an inspira- 
tional function. The reportorial serv- 
ice is one of keeping informed on the 
many research activities of the working 
committees and keeping the board of 
directors informed, In a gene ral way, of 
the state of research in the Society. 
This function is comparatively straight- 
forward and presents no special prob- 
lem to the ACR. 

The inspirational function is where the 
difficulty lies. The essence of this func- 
: tion is the promulgation of the impor- 
tance of research in the working commit- 
tees and the facilitation and coordina- 
tion of this research. The difficulty in 
fulfilling this function is the root of the 
frustration felt by the ACR. 

Part of this difficulty is a natural re- 
luctance to interfere with the affairs 
of the working committees. The re- 
search ideas should, after all, originate in 
the committees. Indeed, many are 
earrving on excellent research activities 
and need no prodding or assistance [rom 
the ACR. The two committees with 
which IT am most familiar, C-1 on 
Cement and C-9 on Concrete and Con- 
crete Aggregates, are examples 

The inspirational function has, there- 
fore, been carried out in the past in 
several other ways. The ACR has 
accumulated and published useful in- 
formation on some unsolved problems of 
importance in ASTM. The ACR has a 
certain amount of money at its disposal, 
with which to finance small research 
projects that it considers worth-while. 
Meetings and symposia on research 


'‘ Purdue University, Lafayette, Ind 
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have been SI 
The ACR is considering the sponsorship, 
together with other segments of the 
Society, of informal, research-in-prog- 
ress sessions at the Annual Meetings. 
These sessions would be for the purpose 
of promoting discussion, rather than for- 
mal paper presentation, the only publi- 
cation requirement being an abstract. 
A corollary objective would be to in- 
terest younger research people in the 
Society. 

But in spite of these activities the 
feeling persists that the ACR could and 
should be doing more to influence the 
research aims of the Society. 

Two years ago a column in the ACR 
Notes got to the heart of the matter. 
The title of this column, by R. C. Alden, 
was ‘Research First.” The 
aims of the Society are the promotion 


nsored from time to time. 


Comes 


of knowledge of engineering materials 
and the development of standard 
specifications and test methods. The 
basis of this knowledge and these stand- 
This has 
always been true, but perhaps this truth 
has been obvious only recently, when 


ards must be good research. 


theory has been chasing experiment in 
materials work and dropping further 
behind in many critical areas. 

One point that may not have been 
brought out with sufficient clarity is that 
materials research, and indeed any re- 
search, has a double motivation. It is 


DISTRICT 


WASHINGTON 





Some Aspects of the Space Age 


Kurt STEHLING, Office of 
Program Planning and Evaluation, 
National Aeronautics and Space Ad- 
ministration, speaking before a joint 
luncheon meeting of the Washington 
District and Committee E-6 on Methods 
of Testing Building Constructions, pre- 
sented an informal review of the de- 
velopments and programs sponsored by 
NASA. 

The nearly 100 persons present at the 
Nov. 14 meeting in Washington, D. C., 
were able to realize much more clearly 
the great effort being made to advance 


useful and it is good. The aims of the 
working committees have perhaps been 
too closely allied to the utilitarian con- 
cept of research. The history of science 
has been that utilitarian benefits have 
proceeded most often from activities 
that were engaged in with other end 
points in mind or for motives based 
largely on simple curiosity. 

Our standards are full of empirical 
methods of test that serve a certain func- 
tion, to be sure, but that are limited by a 
lack of generality in conception. If the 
ACR can instill more of the idea that 
research into the basic properties and 
behavior of materials will ultimately 
result in better standards, it will have 
served its function in the highest sense. 

The thought has been expressed that 
the advent of the new Materials Sciences 
Division has made the ACR obsolete. I 
think this is a short-sighted view. The 
functions of the two groups are, rather, 
complementary. The aim of the new 
division is to emphasize the generality 
of the science of engineering materials. 
Many aspects of materials have common 
roots, and these, if I understand cor- 
rectly, are the province of the MSD. 
This has nothing to do with research, 
The aims of the ACR should be 
to develop, by whatever appropriate 
means, the theme that good research is 
fundamental to good standards. This 
It can 
be sponsored by a committee or under- 
taken by the members in their own or- 
ganizations. It does not matter. All 
that matters is that it be good research. 
As Mr. Alden said, research comes first. 

The ACR is a broker. It cannot 
operate in a vacuum. That has been 
part of the trouble in the past. If it can 
assist in specific projects, well and good. 
If it can inspire, better yet. It must 
further the idea that good research is 
fundamental to good standards. 


per sé. 


research can be applied or basic. 


ACTIVITIES 


the position of the U.S. in the science 
of rockets and missiles, not only for the 
military but for scientific research. 
The various types of rocket vehicles 
were described and illustrated by colored 
slides, as well as the particular purpose of 
each. 

Prior to his current assignment, Mr. 
Stehling was head of the Vanguard 
Rocket Vehicles Branch of NASA, and 
before that he was head of the Rocket 
Research and Physics Group of Bell 
Aircraft Co. 

The joint meeting, held at the Shore- 
ham Hotel, was followed by the regular 
meetings of Committee E-6, ending with 
a symposium on testing, with papers 
dealing with curtain wall construction 
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and related testing programs involving 
sound transmission loss through struc- 
tures, insulated flat roof construction, 
and loading tests on full-scale 
roofs. 


house 


DETROIT 


More than 100 members and guests 
of the Detroit District of ASTM met 
in the Rackham Memorial Building, 
Detroit, Mich., on Thursday evening, 
November 17, for dinner and a panel 
discussion on what constitutes a proper, 
adequate, and legal specification. 

Roy P. Trowbridge, director of the 
Engineering Standards Section of the 
General Motors Central Office Engi- 
neering Staff, served as moderator. Mr. 
Trowbridge, in pointing out the relation- 
ship between specifications and stand- 
ards, stated that in addition to its mis- 
sion of assuring technological compe- 
tance, a specification is also a means of 
communication. 

Che legality of specifications and the 
pitfalls in specifications writing were 
discussed by Herbert F. Layle, associate 
professor of industry, College of Engi- 
neering and Architecture, University of 
Detroit. Layle, speaking 
Irom a background ot law, cited several 
case examples to illustrate the point 
that where a specification may be valid 
in one instance, it invalid, or 
even illegal, in another. 

The Ford Motors Company’s view 
with respect to the development of com- 
pany specifications was discussed by Mr. 
William A. Bachman, supervisor, Ma- 
terials and Process Engineering Section, 


Professor 


may be 


Materials and Equipment Engineering 
Department of the Manufacturing Staff 
of Ford Motor Co. Mr. 
stated that one of the major reasons for 


Bachman 


the development of company specifica- 
tions was to enable the Purchasing De- 
partment to obtain competitive bids on 
He did point out, 
however, that before d ‘veloping its own 


a omparable basis. 


specifications, a company should deter- 
mine whether there is an existing, accept- 
industry standard. If not, the 
company must develop one. The speci- 
fications should include what properties 
must be defined to ensure desired results 
what allowable, 
and what test methods would be used to 
determine whether the materials meet 
the specifications. 

The final 
Newcomb, 


able, 


tolerances would be 


Mr. 
Standardization 

sranch, Engineering Div., United 
States Ordnance Tank Automotive 
Command, Detroit, Mich., discussed the 
military yilewpoint specifications. 
He pointed out that military specifica- 
tions are procurement items, and ex- 
press requirements In terms Of perform- 


panelist, George O. 


chief, 


on 


ance. 
A vigorous discussion period follow ing 
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the panel was brought to a close by Mr. 
C. F. Nixon, chairman of the Detroit 
District, at 10:30 p.m. 
was arranged by Rear Admiral L. J. 
Jacobi, USNR (retired), of The Detroit 
:dison Co., and a member of the ASTM 


The program 


TESTING LABORATORIES DIRECTORY 


(Continued from p. 48) 
laboratories listed in the previous direc- 
tory and to laboratories that have asked 
to be listed in future editions. An 
effort has been made to send a question- 


\dministrative 
Admiral Jacoby introduced the 
Executive Secretary, Thomas A. 


ards. 
new 


Marshall, Jr. 


Date 
Feb. 3 
Feb. 5-10 


Feb. 


Feb. 
Feb. 


Feb. S—10 


Feb. 14-15 


Feb. 21 or 22 Committee 


Feb. 
Feb. ‘ 
Feb. 27 
Feb 27-28 
Feb. 28 
March 
March 2 
March 6 


March 6 


March 7 


March 8 
March 9 
March 10 
March 11 


March 
March 


24 
April 5-7 


9 
0 


Committee on Stand- 


list. 


naire to all 
identified from the ASTM membership 
Any laboratory may obtain a ques- 


laboratories that can be 


tionnaire from Society Headquarters. 


ASTM MEETINGS 


Group 
Washington District 
Committee D-2 on Petroleum Prod- 
ucts and Lubricants 
Committee E-19 on Gas Chromatog- 
raphy 
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Portrait of a Stormy Forester 


Hermann von Schrenk 


J. E. Cronin; Cronin, Kuehn, publisher (1960): 
274 pp.; $4.50. 


Reviewed by L. J. Markwardt, Consulting En- 
gineer, Chairman of ASTM Committee D-7 on 
Wood, and formerly Assistant Director, U. S. 
Forest Products Laboratory 


IN WRITING this biography 
only six vears after Dr. von Schrenk’s 
death Dr. Cronin has sacrificed some- 
what the perspective of time, but has 
gained an invaluable asset in the cur- 
rent availability of records and docu- 
ments that time has not vet effaced; 
and of contact with former colleagues, 
friends, and acquaintances 
who still have vivid recollections of von 
Schrenk. Out of this wealth of docu- 
mentary material and personal inter- 
views, Dr. Cronin presents an interesting 
and fascinating account of the dynamic 
life and deeds of Dr. von Schrenk. 
The biography is a splendid « xample ol 
good literature, and provides an easy- 
reading account of one phase of the in- 
dustrial growth of America and the 
romance ol the railway age as revealed 
through the trail of von Schrenk’s ac- 
tivities. 

This book is of special interest. to 
ASTM because of Dr. von Schrenk’s 
presidency 1933-1934 his long chair- 
manship of Committee D-7 on Wood, 
and other Society activities 

In an over-all appraisal, Dr. 
states: 

“If von Schrenk had simply supplied 
the railroads with the information they 
needed (on selection and preservative 
treatment of ties there would have 
been no occasion for a biography; a few 
lines in a government pamphlet at the 
head of his long list of publications 
would have sufficed. But von Schrenk 
was an extraordinary individual. His 
brilliance was almost — legendary. 
His self confidence was gargantuan. His 
arrogance Was colossal. His capacity 
for work was unmatched. His curios- 
ity was insatiable. As a monologist he 
was breath-taking. 

“Few men in his time wrote so much 
on so many things, talked so much, 
visited so many places, made so many 
friends and implacable enemies. When 
he chose he could be charm itself, whether 
sporting the pink hunting coat he loved 
to wear at his own table, or standing 
knee-deep in an Arkansas swamp, or 
holding a roomful of important railroad 
executives fascinated for hours. In 


associates, 


Cronin 
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the same day he could also be the most 
exasperating man in the world.”’ 

Dr. Henry Schmitz in his foreword 
makes this appraisal: 

“Doctor von Schrenk was a man of 
contrasts. His interests were broad 
and catholic. His conversation was 
witty and often pungent. His de- 
meanor was often irritating. His 
facial expression was often stony and 
pitiless. And yet behind that facade 
there was the real von Schrenk—the 
von Schrenk with the kind and under- 
standing heart.” 

Dr. von Schrenk’s career embraced 
the first half of the twentieth century, 
when the nation was developing its in- 
dustrial economy. This covered three 
periods in the world of forestry: the 
turn of the century, when we literally 
had timber running out of our ears; 
the timber-mining period that followed; 
and later the beginning of the timber 
crop era. This period was made for von 
Schrenk, and von Schrenk was made 
for the period. 

Dr. von Schrenk’s training in botany 
and plant pathology brought him face- 
to-face with the problem of decay in 
timber. His practical instinct led him 
away from the purely academic to the 
realistic world of decay prevention, in 
which methods of preservative treat- 
ment of railroad ties became a -major 
activity. Dr. Cronin thus colorfully 
appraises von Schrenk’s activities in 
this field: 

“The romance of the railroad has 
always been the big train; — great 
thundering symbol of our unappeasable 
hunger for far-away places, it has 
haunted our folklore and the dreams of 
our literary men. The track, too, is a 
symbol, less dynamic but no less 
familiar; two gleaming parallel lines 
reaching off toward the horizon with the 
beguiling promise that they will meet. 

“But the railroad tie—what can be 
said of that? 


6” by 8” by 8’; 7” by 9” by 8’6” 
So the specifications read. A rough- 
hewn chunk of wood, probably the 
most utterly utilitarian, functionally 
designed object in the whole range of 
commerce and industry. And when the 
tie is ready for the track, thoroughly 
impregnated with creosote to make it 
durable, it is even less attractive than 
before. 
“Could a 
capture the imagination? 


railroad tie conceivably 
As a subject 


does it have any interest? As an ob- 
ject, except as something shoved under 
a track, has it any importance? The 
answers to these are yes and yes, and 
yes again!”’ 

The biography covers a review of the 
research on controversial features of the 
characteristics of wood preservatives 
and the technique of treating wood in 
which Dr. von Schrenk was particularly 
engulfed. It is particularly interesting 
as an historical record of the battlefield 
of wood preservation. The technical 
dissertation is a remarkable tribute to 
the versatile pen of the author. 

Johnson had a Boswell to record his 
deeds and thoughts. Dr. Cronin did 
not know von Schrenk personally, but 
with characteristic enthusiasm, perse- 
verance, and study, he has recorded an 
unusually interesting documented biog- 
raphy. He concludes with this com- 
ment: 

“He is gone now. With his going 
went the excitement and the color. 
Once again a railroad tie is simply a 
large ugly chunk of wood, and treating 
it a rather dull and routine procedure. 
Even those whose hackles rose at the 
very sound of his name in the conven- 
tion corridors would, if you asked thern 
straight, admit that things have changed 
and they would like the old days back. 
‘The Doctor has made things go!’ they 
say. ‘We miss him.’ What was this 
magic?” 


Progress in Nondestructive Testing, 
Vol. 2 


Edited by E. G. Stanford and J. H. Fearon; 
The Macmillan Co., New York, N. Y., (1960); 
250 pp.; Illus.; $12. 


Reviewed by R. A. Pulk, U. S. Army Ordnance 
Corps, Detroit, Mich. 


Tus is the second in a 
series of reports on the development of 
nondestructive testing theory and ap- 
plication. The technology of nonde- 
structive testing is growing so rapidly 
as to merit a series of this type. 

This volume cannot be classified as 
either a handbook for the technician 
or a textbook for the scientist. Rather, 
it is an up-to-date report on various 
phases of the technology as told in good 
stvle by several international experts 
whose interests and backgrounds vary 
from research to application. This 
volume would be of value to anyone 
interested in the testing, evaluation, 
and analysis of materials, and especially 
in the correlation of mechanical or 
physical properties with parameters 
defined in nondestructive testing. Vari- 
ous sections of the book are oriented 
toward the technician, while other 
sections, of a fundamental or basic 
nature, are intended as a text for the 
research worker. 

The chapter on radiology with high- 
energy X-rays is an excellent review 
written by an authority in this field, 
and is readily understandable by the 
technician. On the other hand, any- 
one interested in engaging in research 
in high-voltage techniques will find 


(Continued on next page) 
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this chapter of value. A complete 
presentation of the latest advances in 
radiology with high-energy X-rays could 
not be completely covered in a single 
chapter of a book of this length. How- 
ever, the organization of the material, 
coupled with the extensive references, 
gives it handbook value. The sections 
on radiographic techniques with mega- 
volt X-rays, although complete in 
outline, require that recourse be made 
to the many references listed if one 
wishes to have a detailed knowledge of 
this subject. Such techniques as stereo 
radiography, stroboscopic radiography, 
and neutron radiography are only 
touched upon, but again there are many 
references, 

The chapter on the mechanical testing 
of high polymers attempts a presenta- 
tion of the mathematical theory of 
viscoelastic behavior, a rather difficult 
assignment in the short space allocated. 
This section is not oriented toward the 
technician. However, the experimental 
section does furnish some insight into 
poly mer properties under stress at vari- 
ous frequencies. The treatments of ex- 
perimental creep and stress relaxa- 
tion, free vibration, resonance, and wave 
propagation are not in the area of non- 
destructive testing or analysis, since 
specimen preparation is involved. Also, 
hardness measurements, by virtue of 
distortion of the part, would not be 
categorized as nondestructive testing. 
However, justification for this type 
of treatment in a book on nondestruc- 
tive testing is based upon the interest 
of the technologist in aligning the prop- 
erties of materials with various non- 
destructive testing parameters. This 
alignment can only be obtained by 
consideration of such  experimenta: 
studies. In summary, the treatment 
of mechanical testing of high polymers 
is excellent, but certainly not compre- 
hensive. As in the treatment on high- 
voltage radiography, the references 
lend considerable value to this section. 

The section on application of electri- 
cal methods for flaw detection is devoted 
primarily to resistance changes caused 
by internal changes in the material; 
however, techniques involving eddy- 
current and inductive changes are out- 
lined on a schematic or experimental 
basis. ‘The portions dealing with phase 
changes in metals are considered of 
fundamental value. For example, the 
austenite-martensite transformation in 
steel is touched upon in correlating 
the per cent transformation with resist- 
ance changes. A similar treatment is 
given on the aging of aluminum alloys. 
The treatments of magnetostrictive 
resistivity changes, resistivity strain co- 
efficients, and resistance strain measure- 
ments, together with the treatment of 
lattice defect studies by electrical 
resistivity methods, are essentially fun- 
damental in nature, with a good outline 
of the results of experimentation and an 
adequate reference list. This section 
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lends itself more to use by the advanced 
technologist rather than by an applica- 
tion specialist. This section, together 
with the section on the studies of aging 
and precipitation in metals using an- 
elastic damping measurements, is in- 
deed a valuable, fundamental study of 
the correlation of precipitation and aging 
properties with physical parameters. 
It is suggested that these two sections 
could conveniently have been combined. 
The discussion on the nature and origin 
of anelastic damping furnishes a sound 
and informative insight to the possi- 
bility of using this phenomenon in 
aging studies. 

The chapter on defect assessment by 
ultrasonics is essentially restricted to the 
latest developments in the pulse-echo 
technique and to the comparison of the 
pulse-echo signal with standard known 
defects in a reference block. ‘This is 
indeed a difficult assignment, to which 
many workers in this field are now de- 
voting effort. This section does not 
take advantage of existing reference or 
test blocks such as that recommended 
by the International Institute of Weld- 
ing. The lack of such’ treatment, 
together with the near exclusion of all 
but the pulse-echo technique, result in a 
section of limited scope in ultrasonics. 
However, the author succeeds in ex- 
plaining and pointing out the limitations 
of the pulse-echo technique in defect 
assessment by the use of comparison 
reference blocks. Such factors as test 
block design, echo indication influences, 
and beam and probe characteristics are 
explained concisely and clearly. The 
treatment of the accuracy of the test 
block method points out clearly the 
effect of defect orientation on the ac- 
curacy of the pulse-echo technique. 
This chapter presents an easily grasped 
outline of the pulse-echo uses and limi- 
tations to the technician. 

The chapter on the application of 
paramagnetic resonance to nondestruc- 
tive testing illustrates the results that 
can be achieved with specific experi- 
mental examples. By explaining the 
fundamentals of the process involved 
and by recourse to sound references, the 
author furnishes the reader with a 
very valuable insight to the possibilities 
und shortcomings of this technique. 
The tone of the section is necessarily 
tentative and suggestive in nature; 
but the well-outlined fundamentals, 
together with the source material fur- 
nished in the list of references, result in 
an extremely valuable treatment of the 
technique of paramagnetic resonance. 


In the chapter on radioactive isotopes, 
a good presentation of basic principles 
involved in radioisotope techniques is 


given. In particular, the explanations 
of particle production and emission, ra- 
dioactive isotopes, and absorption tech- 
niques are recommended as sound 
source material for the technician. 
Considerable attention is given to 
thickness gage measurement. By far 
the most complete and exhaustive treat- 
ment is given tracer applications in 
filter flow and leak detection. A 
complete bibliography and_ reference 
source list is included with this chapter. 


Generally speaking, this work runs 
the spectrum of applicability from the 
technician to the scientist and techno- 
logist. On this basis, it can be con- 
sidered a rather valuable adjunct to the 
nondestructive testing library, not es- 
sentially as a handbook but as a ref- 
erence work for the analytical evalua- 
tion of technique. Certainly, anyone 
possessing this book will look forward 
to the publication of subsequent volumes 
taking advantage of the many con- 
tinuous advances in nondestructive 
testing. 


The Surface Chemistry of Metals and 
Semiconductors 


Edited by H. C. Gatos, assisted by J. W. Faust, 
Jr., and W. J. LaFleur; John Wiley & Sons, Inc., 
New York, N. Y. (1960); Illus.; 526 pp.; 
$12.50. 


Reviewed by Erle I. Shobert Il, Stackpole Carbon 
Co., St. Marys, Pa. 


THIs BOOK includes papers 
and discussions presented at the Joint 
Symposium on the Surface Chemistry of 
Metals and Semiconductors sponsored 
by the Corrosion and Electronics Divi- 
sions of The Electrochemical Society, 
Ine.. in Columbus, Ohio, October, 1959. 

Most of the contributors are working 
at the forefronts of their various fields, 
and their contributions in most cases 
point the way to further investigations 
and delineate the problem areas. From 
this standpoint, the discussions, which 
are presented in complete form, are an 
outstanding part of the publication. 
The papers are combined into five 
groups: 

Part I—Chemistry and Physics of 
Surfaces deals with the problem = in 
general and discusses clean surfaces, 
the electronic properties of metal sur- 
faces, and the electrical properties of 
semiconductor surfaces. 

Part Il—Imperfections and Surface 
Behavior discusses primarily the con- 
stitution of damaged surface layers 
(for instance the Bailby layer), and the 
effect of dislocations and imperfections 
on the chemical reactions of metals and 
semiconductors. 

Part Ill Electrode Be havior of Vetals 
and Semiconductors discusses this prob- 
lem in general, and gets into details 
of the etching processes, 

Part [V—Surface Reactions in Liquid 
Vedia discusses primarily the dissolu- 
tion of metals and semiconductors in 
aqueous solutions. 

Part V—Surface Reactions in Gaseous 
Vedia considers adsorption, chemisorp- 
tion, catalysis, the mechanism of oxi- 
dation of metals including the condi- 
tion for protective layers, and the 
influence of crystal orientation on 
oxidation rates. 

It is apparent that the papers and 
discussions have been carefully pre 
pared. The references are pertinent, 
and the editing has been careful and 
consistent. This book should be of 
considerable help to anyone concerned 
with the state of knowlege in the areas 
mentioned above. 
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Physical Metallurgy 


Bruce Chalmers; John Wiley & Sons, Inc., New 
York, N. Y.; 368 pp.; illus.; $12.50 


Reviewed by Morris Tanenbaum, Bell Tele- 
phone Laboratories, Murray Hill, N. J. 

THE LAST several years 
have seen the emergence of a new point 
of view in the approach to the subject 
of physical metallurgy. Earlier in this 
century the explosive development of 
the science of chemistry had an impact 
upon the field of metallurgy which 
revolutionized both the science and tech- 
nology of metals. Shortly after World 
War II an equally vigorous develop- 
ment in the field of solid-state physics 
occurred. This latter development has 
recently begun to have its full impact 
on physical metallurgy. One does not 
expect revolution without controversy, 
and, indeed, there is much discussion 
and controversy, especially among edu- 
cators, concerning the methods by which 
this new science should be absorbed into 
the traditionally descriptive subject of 
physical metallurgy. This new text by 
Bruce Chalmers is a true phenomenon 
of the revolution that is taking place 
in the science of metals. 

In his preface, the author expresses 
the opinion that physical metallurgy as 
a scientific rather than a descriptive 
subject can be best introduced to the 
student after his know ledge in the basic 
sciences has been built to a rather ad- 
vanced level. This statement is a 
clue to the contents of the text, which 
endeavors to approach the admittedly 
complicated behavior of metals from 
first principles. It is the reviewer's 
opinion that the author’s succes. ‘= this 
endeavor is a further demonstration of 
the power of the application of funda- 
mental physical and chemical principles 
to the understanding of metallurgical 
phenomena. 

In approaching his task the author has 
found it necessary to limit the depth of 
certain parts of his presentation in 
order to achieve the necessary scope. 
He warns the reader that a moderate 
background in modern chemistry and 
physics is a prerequisite to the full use 
of this text. Although the first two 
chapters are devoted to a description 
of the structure of the atom and the 
behavior of aggregates of atoms, the 
treatment in these chapters has been so 
limited that this material serves only as 
a review and would be difficult reading 
for one who has no familiarity with 
these subjects. The author has also 
found it necessary to speak very con- 
cisely about the structure-insensitive 
properties of metals, and the 14 pages 
devoted to these subjects can serve 
only to define the properties and in- 
dicate to the reader other areas which 
he may wish to pursue in other texts. 

The remaining five chapters constitute 
the heart of this work. They are de- 
voted to the structure-sensitive proper- 
ties of metals which make them so 
important in modern technology and 
whose control provides the greatest 
challenge to the metallurgist. It is in 
these chapters that Professor Chalmers’ 
talent as a teacher and his technique 
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as an editor are best demonstrated. The 
organization of the subject matter is 
excellent and the development of the 
discussion of these complicated aspects 
of metals is usually lucid and carefully 
developed. Chapter 4 introduces the 
subject of imperfections in crystals, 
and Chapter 5 discusses the manner in 
which these concepts have been used 
to explain the structure-sensitive prop- 
erties of metals. Chapter 6 is devoted 
to the phenomenon of change of state. 
Here the processes of solidification are 
discussed. Professor Chalmers has been 
one of the leading contributors to the 
scientific understanding of solidification 
processes, and this chapter is especially 
authoritative in describing the mecha- 
nisms of solidification as developed by 
the Chalmers school. The remaining 
two chapters are devoted to deforma- 
tion, radiation damage, recovery proc- 
esses, and solid-state transformation. 
The same theme of explaining macro- 
scopic phenomena from a microscopic 
and atomistic point of view is retained. 

Although there is a continued in- 
sistence upon a discussion of funda- 
mental mechanisms, there is a con- 
tinued and successful effort to relate 
these mechanisms to technologically im- 
portant phenomena. For example, the 
discussion of the mechanisms of solidifi- 
cation includes frequent reference to 
the observed structure of castings, and 
attempts are made to explain the opera- 
tion of the methods currently used to 
control the structure of castings. In 
another instance the current under- 
standing ef the mechanisms of solid- 
state transformations is used wherever 
possible to explain how the heat treat- 
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The Portland Cement Assn. at its An- 
nual Meeting in Chicago elected new 
officers and directors, several ASTM mem- 
bers being among them. H. A. Sawyer, 
chairman of the board and president, Lone 
Star Cement Co., New York, N. Y., was 
elected chairman of the board of directors; 
H. R. Schemn, president, Huron Portland 
Cement Co., Detroit, Mich., was elected a 
director; Richard A. Grant, president, 
California Portland Cement Co., Los An- 
geles, Calif., and R. D. Raff, president, 
Diamond Portland Cement Co., Middle 
Branch, Ohio, were re-elected directors for 
an additional two-year term. 


James H. Bly, Sales Div., High Voltage 
Engineering Corp., Burlington, Mass., is 
now director of science applications. 


Robert G. Bowman, Jr., is associated 
with The Procter & Gamble Co., Cin- 
cinnati, Ohio, as process engineer. He had 
been research engineer, E. I. du Pont de 
Nemours & Co., Newburgh, N. Y 


George L. Buc, Fisher Scientific Co., 
Pittsburgh, Pa., and Frederick Strong III 
shared the 1960 Medal Award of the So- 
ciety for Applied Spectroscopy, New York 


ment of ferrous alloys succeeds in pro- 
ducing the structure and properties that 
are so important technologically. 

This book is certain to be given an 
interesting reception. Certainly there 
are aspects from which it can be criti- 
cized. Teachers who select it as a text 
will find it necessary to supplement it 
with other sources. For example, there 
is no discussion of such an important 
technique of physical metallurgy as 
X-ray diffraction. This is a deliberate 
omission, as the author states in his 
preface, where he cautions the reader 
that supplementation will be necessary, 
and certainly it would not be possible to 
do justice to all the aspects of metals in a 
single volume. Others may feel that 
the approach is too qualitative. For 
example, much of the mathematics of 
dislocation theory has been omitted. 
Although this omission contributes 
substantially to the ease of reading, the 
process of learning would be better 
stimulated by the discipline of some 
mathematics. On the whole, however, 
this reviewer feels that Professor Chal- 
mers has made a very useful and in- 
teresting contribution to the pedagogy 
of physical metallurgy. He has fulfilled 
his purpose of providing a text that will 
be useful in an introductory course of 
physical metallurgy as well as that of 
producing a very readable volume for 
the practicing metallurgist who wishes 
to refresh his understanding of recent 
ideas in his field. In addition, this 
book is certain to serve as a source of 
inspiration for future authors as physical 
metallurgy develops more and more 
clearly into the physics of metals. 

Continued on p. 7? 


MEMBERS 


Section, for their outstanding contribu- 
tions to the journal, Applied Spectroscopy. 


Arthur Colton, formerly engineering 
standards administrator, American Society 
of Tool and Manufacturing Engineers, 
Detroit, Mich., is now administrative en- 
gineer, Bendix Industries, Controls Sec- 
tion, Detroit, Mich. 


William R. Dana is now technical di- 
rector, American Pipe and Construction 
Co., Los Angeles, Calif. Formerly he was 
chief engineer, Amercoat Corp., South 
Gate, Calif. 

Charles R. Delott is an engineer with 
United States Gypsum Co., Chicago, IIl. 
He had been engineer, Sprague Electric 
Co., North Adams, Mass. 


Leon V. Foster has retired as head, 
Military Engineering Dept., Bausch & 
Lomb Optical Co., Rochester, N. Y. A 
member of the Society since 1932, Dr. 
Foster has been active in Committees E-4 
on Metallography, D-20 on Plastics, A-3 
on Cast Iron, E-12 on Appearance, D-13 
on Textile Materials, and the Western New 
York—Ontario District Council. 

(Continued on p. 61) 
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26 Farwell rs Newtonville 60, Mass. vee DE 2-2130 





Johnson Soils Engineering Laboratory 
Subsurface Exploration-Construction 
Contro!—Laboratory and Field Testing 
Design of Foundations and Pavements 
193 West Shore Avenue 
Bogota, New Jersey 


HUbbard 7-4408 HUbbard 7-1485 











NATIONWIDE MATERIALS TESTING 


Magnaflux + Fluorescent [LABORATORIE 

Penetrants « Thermographic Mineola, N_Y. © Newarke E. Ha 

* Electronic + Ultrasonic « Philadelphia © Pittsburgh 

Stress Analysis « X-Ray & leveland e rcinnat 

Gamma Ray « Dye Penetrant Detroit 
and Others 


ELD 
TESTING 


© Indianapolis ¢ Chicago 
Dallas ¢ Houston « Los Angeles 
Oakland « Van Nuys 
MAGNAFLUX CORPORATION 
A Subsidiary of General Mills 
hicago 31, Illi 


COMPLETE LABORATORY SERVICE 


UNITED STATES TESTING 
COMPANY, INC. 





CARL BUSSOW 


Consulting Chemist and 
Paving Engineer 
Specialist on 
Asphalt, Petroleum and 
Tar Products 


801 Second Ave. 


New York 17. N. Y. 





DESERT SUNSHINE 
Tees EXPOSURE TESTS 


7740 N. 15th Ave. 
Phoenix, Arizona 
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WE TEST ANYTHING UNDER THE SUN 














STILLWELL & GLADDING, 


Inspection- 


tilizers. Glycerine, 
| dane, etc., 

Soaps, Solvents, Tests, 
| NF., USP., Tobacco 


130 Cedar Street 


DDT., 





INC. 


Sampling-ANALYSIS of Chemi- 
cals, Drugs. Fats Greases, Oils. Waxes Fer- 
B.H.C., Chlor- 
Pyrethrum, Rotenone Products, 
AOAC., ASTM., 

Est. 1868 


New York 6, N. Y. 


Chicago Spectro Service Laboratory 
Spectrographic and Chemical 
Analysts—Metallurgists 
Quantometer (Direct Reading Spectrograph) 
for Metal Analysis 
X-Ray Spectroscopy 
2454 W. 38th St. Chicago 332, Ill. 


Member: American Council of Independent Laboratories 





RESEARCH 
DEVELOPMENT 
QUALITY CONTROL 


eeee#ee 

54 BAGLEY 
PHOWE WO 1-457 
DETROIT 26, MICH 


THE DETROIT TESTING 
LABORATORY, INC. 


Member: American Council of Independent Laboratories 


ARIZONA TESTING LABORATORIES 


Chemists—Assayers—Engineers 
Chemical & Spectrographic Analysis 
Physical Tests—Inspection 
Soil Investigation—Sampling 
Outdoor Weathering Tests 
817 W. Madison, Phoenix, Arizona 


Member: Amores Council of 














“FIRST IN FASTENER RESEARCH” 
Physical Testing Fatigue- 
Static-Creep & Stress 
Rupture-Cryogenic 
Military Qualification 
Evaluation Programs. 
ALMAY RESEARCH & TESTING CORP. 
3510 E. 14th St., Los Angeles 23,Cal., AN 8-3546 














Cable ‘Sayboltoil’’ All Standard Codes—Specify 
TANK STRAPPING 


E. W. SAYBOLT & CO., INC. 
INSPECTORS OF PETROLEUM 
Licensed by New York Produce Exchange 

265 Bayway, Elizabeth 2, N. J. 
Dependable Inspection Service at All Points 


Bulk Cargo Inspection Our Specialty 
Laboratories and Offices in Important cities 
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TRUESDAIL 
pei 


merican Council of Independent Laboratories 


COMPLETE TESTING FACILITIES 


Reinforced Plastics 


LOW AND HIGH TEMPERA TURE 
En NVIRONMENTA: 
ELECTRICAL AN cA 
TESTING GOV'T WEL 
FICATION 

* RESEARCH ANALYSIS 





Division Studebaker-Packard Corp 


O. BOX 227@ CINCINNATI 15 
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Materials Research & Standards 








PELMOR- oo 


TESTING — om... 
DEVELOP LTING 


BASIC MATE S ND PRODUCTS 
RUBBER, PLASTICS, ELASTOMERS, SILICONES 
COMPOUNDING, FORMULA ‘TION 
ANALYSIS, MOLD DESIGN 

| PROCESSING & METHODS 
| 401 Lafayette St. Newtown, Pa. 


JOSEPH S. WARD, INC. 
Soi TESTING LABORATORY 
Identification and Strength Tests on 
Soils, Field Supervision, Reports, 

Consultation. 
91 Roseland Avenue, Caldwell, N. J. 
Jefferson Building, Phila. 7, Pa. 


BOWSER-MORNER 


TESTING LABORATORIES, INC. 
Chemists—Engineers—Inspectors 


Spectrographic and Chemical Analysts— 
Concrete Design & Control-—Soils Investigation 


Environmental Testing 
P:., Box 51 Dayton 1, Ohio 
RA i. 4 4 A. a. at i. | 


Council of I 











CHARLES C. KAWIN COMPANY 


ea Sg ae al e 
LLURGICAL CONSU 
METALLOGRAPHERSC-SPECTROGRAPHERS 
PHYSICAL TESTS 
431 S. Dearborn St. Chicago 5, Ill. 
P. O. Box 2035 Buffalo 5, N. ¥ 


Member: American Council of Independent Leboratories 








Water Service Laboratories, Inc. 


Specialists 
in 


Water Treatment 


Main Office: 615 W. 131 St. N. Y. 27, N.Y. 














COMMERCIAL TESTING & ENGINEERING Co. 


CHEMISTS, Rate ie & INSPECTORS 
COAL—COKE—IRON ORE 
PETROLEUM PRODUCTS—MINERALS 
228 N. LaSalle St., Chicago 1, Ill. 
Charleston, W. Va. Norfolk, Va. ‘Cleveland, O. 
Clarksburg, W. Va. Terre Haute, Ind. Toledo, O. 
Madisonville, Ky. Strattanville, Pa. 
COMMERCIAL TESTING CO., INC., Buffalo, N. Y. 
FUEL RESEARCH & INSTRUMENT CO. Indpls., Ind. 


Member: American Council of independent Lab 


Lack 








PATZIG TESTING LABORATORIES 


ENGINEERING INSPECTION 
TESTS e ANALYSIS e RESEARCH 
—OF— 
EQUIPMENT e APPLIANCES 
MATERIALS & PRODUCTS 
ingersoll Ave. & 23rd St. Des Moines, lowa 
Member: American Council of Ind d 


tLab teri. 


NEW YORK TESTING LABORATORIES, Inc. 
47 West St., New York 6, N. Y.—Bowling Green 9-6220-9 
SERVING INDUSTRY SINCE 1919 

Complete facilities for: 
Electrical, Electronic, Environmental, X-Ray Testing. 
Chemical, Metallurgical, and Physical Testing. 
Expert Court Testimony. 
Engineering. 
Production Evaluation. 


Write for our Free Facilities Brochure. 








PORE SIZE DETERMINATIONS 


Complete pore spectra by mercury intrusion, 1000 
to 0.1 micron diameter. All materials: ceramics, 
metals, plastics, carbon. Filters, catalyst carriers, 
structural materials, electrodes, separators, etc 
PRADO LABORATORIES 
P. ©. Box 2607 Cleveland 7, Ohio 
Write for explanatory literature 




















The Oldest Commercial Laboratory 
In America 


BOOTH, GARRETT & BLAIR 
Established 1836 


Analytical and Consulting Chemists 
amplers and Weighers 


228 South Ninth Street Philadelphia 7, Pa. 





Omaha Testing Laboratories 


Chemists, Testing and Inspection Engineers 


Testing, Inspection, Consultation, Design of 
all types of building and paving materials. 


Investigation of Foundation Soils 
511 South 20th St. Omaha 2, Nebraska 





Tel. HI 2-3469 


CORMET METALLURGICAL LABORATORY 








P. O. BOX 231 
HAROLD C. SCHANCK, JR 


Director 


FORDS, N. J. 


Europe 
KONING & BIENFAIT 
Testing Laboratories of Building Materials 
Consulting Engineers — Metallurgists —Chemists 
Inspection — Sampling — Testing — Analysis 
Research — Development — Contrcl 
Coal, Oils, Fats, Waxes, Cement, Concrete, Steel, Water, 
Gases, Solvents, Paints, Ores Established 1890 
104 Dacostakad A dam-W. P.O. Box 6005 
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SOUTHWESTERN LABORATORIES 
since 1912 
Consulting, Analytical Chemists 
and Testing Engineers 
Inspection, Testing, Chemical, Foundation 
Soils, Environmental Metallographic and 
Radioerachic Work 
Fort Worth, Dallas, Houston, Beaumont 
and Midland, Texas 


Member: American Council of ind tLab 








M. C. Tomasetti 
C ing Engi 


sone, FOUNDATIONS and PAVEMENTS 
ESIGNS, QUALITY CONTROL 
OTESTING and INSPECTION 
Highways, Airfields, Structures 
MATERIALS INVESTIGATIONS & REPORTS 
WORLD WIDE SERVICE 
87 Greenwich Avenue 


Box 288 
Greenwich, Conn. New Rochelle, N. Y. 





PENNIMAN & BROWNE, INC. 


Chemists © Engineers © Inspectors 
@ Chemical Analysis 
@ Chemical Engineering 
e@ Combustion t 


e Concrete. Asphalt Design 

e Core Drilling 

ngineering @ Engineering Inspection 

@ Industrial Hazards @ Physical & Load Tests 

@ Metallurgy & X-Ray @ Soils Mechanics 

@ Research & Development @ Weighing & Sampling 
6252 Falls Road, Baltimore 9, Md. 

Member: American Council of Independent Labs, Inc. 





Herron Testing Laboratories, Inc. 
Analysis — Testing — Inspection 
Chemical Physical 
Radiographic Metallurgical 
Subsoil Evaluation — Concrete Control 


1360 W. 3rd Street, Cleveland 13, Ohio 


122 Clinton Street, Buffalo 3, N. Y. 
Member: American Council of Independent Laboratories 





Seelye Stevenson Value & Knecht 
Consulting Engineers j 
Richard E. Dougherty, Consultant 


Airports, Highways, Bridges, Dams, Waeter Supply 
Sanitation, Tunnels, Piers, Industrial Plants, Reinforced 
Concrete, Steel, Industrial Waste Disposal, Foundations, 
Soil Studies 

CIVIL — MECHANICAL — ELECTRICAL 
101 Park Avenue New York 17,.N. Y. | 





PITTSBURGH TESTING | 
LABORATORY | 


Testing—Inspection—Analysis 
Radiography—Soils Mechanics 


4 


Main Office Pittsburgh, Pa. 


32 Laboratories in Principal Cities 





THE H. C. NUTTING COMPANY | 


Testing Engineers—inspection Service 
Foundation Investigation—Test Borings 
Soil Mechanics—Sewage Flows—Analysis 
Construction Control—Soil—Concrete 
Bituminous Pavements—Water Waste Survey 
Specifications —Consultants 


4120 Airport Road —_ Cincinnati 26, Ohio | 








INSPECTORATE 


International Inspection Office 
Inspecting & Consulting Engineers 
Member: ASTM, IEI, VDE, & AEl. 


Grupellostr. 19—Diisseldorf /Germany 
Cables: Inspectrum Diisseldorf 


Telefon 2 68 44-45 








The Haller Testing Laboratories, Inc. 
140 Cedar Street, New York 6, N. Y. 


Testing—Inspection—Consultation 
Concrete—Asphalt—Steel 
Sail Borings—Soils Laboratory 
New York Boston, Mass. 
New Haven, Conn, 








ELECTRICAL TESTING 
LABORATORIES, INC. 


2 East End Avenue, New York 21, N.Y. 


Electrical, Electronic, Environmental, 
Photometric and Chemical Laboratories, 








Testing, Research, Inspection and Certification 
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TESTING 


<g> LABORATORIES 


. BOX 1241, WILMINGTON, DEL. 
vane Spectrography 
Physical Testing 
—~ 


Salt 7] 
Investigations Radiography 


‘SOIL TESTING SERVICES, INC. 


Soil Investigations 
Laboratory Testing 
Engineering Reports & Recommendations 


1827 North Harlem Avenue, Chicago 35, Illinois 
Milwaukee @ Detroit 
| San Francisco: Kenilworth, New Jersey: Havane, Cuba 
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WARNER LABORATORIES 
Cresson, Pa. 
Coal Analysis—Sampling—W ashability 
In the Heart of Bituminous Production 
Also Clay—Lime—Limestone 
Mineral Fillers—Water 
Established 1923 Member: A.C.1LL. 





GRAHAM, SAVAGE & ASSOCIATES, ine. | 


Consulting—Engineering—Research 


Electroplating and Metal Processin ng 
Waste Treatment and Production Problems 
Surveys—Designs—Specifications 


475 York Rd. 


Jenkintown, Pa. | 
1724 Clinton St., | 


Kalamazoo, Mich. 





ROBERT W. HUNT COMPANY 
ENGINEERS 


810 S. Clinton St., CHICAGO 7, Alii Large Cities 


Inspection, Tests, Consultation, 
esearc 


CHEMICAL, PHYSICAL, TEXTILE, 


METALLURGICAL, CEMENT and 
CONCRETE LABORATORIES 





South Florida Test Service, Inc. 


Testing @ Research @ Engineers 
Consultants and specialists in corrosion, 
weathering and sunlight testing. 


4301 N. W. 7th Street Established 
Miami 44, Fla. 1931 





SHILSTONE TESTING LABORATORY 
Chemists & Engineers 
Spectrographic Analyses* 

New Orleans, La. 


Inspection at all leading industrial centers 


Council of ind d 


*Houston, Tex. 


M hb A 4, 4 Lab bark 











ABBOT A. HANKS, Ine. 
Established 1866 


Engineers—Chemists—Assayers-—Samplers 
Spectrographers; 
Inspection—Tests—Consultation—Research 
Member: American Council of Independent Laboratories 


1300 Sansome Street, Francisco 11, California 
EXbrook 7-2464 





MILLION VOLT X-RAY SERVICE 


also 

Low Voltege X-ray, Gamme-ray 
Magneflux, Zyglo, Ultrasonics, Impact, 
Chemical, Metallography, Physical, 
Hardness, Stress Rupture, Spectro- 
chemical Tests. 
Laboratory and Field Testing and 
! inspection 

ARNOLD GREENE TESTING LABORATORIES Inc. 
Oak Street ¢ East Natick industrial Park 

East Natick, Massachusetts 
OLympic 3-5950 





SUB-TROPICAL TESTING SERVICE, INC. 


since = Originators of public 
1929 weather-testing service for 
paints, plastics, fabrics, etc. 
Marine testing... 
Free literature 
Member: ASTM, ACS, 
FSPT. 


8290 S.W. 120th Street 
Miami 43, Florida 


only true tropical 
zone in USA. 


Member: American Council of Independent Laboratories 


LEDOUX & COMPANY, INC. 


Chemists, Assayers, Engineers 
Samplers and Weighers 
Spectroscopists 
359 ALFRED AVENUE 
TEANECK, NEW JERSEY 


Member: American Council of Ind dent Lab 








NATIONAL SPECTROGRAPHIC LABORATORIES, INC. 


Physics 
iculture 
1-4664 | 
5-1691 





WALTER H. FLOOD & CO. 
Consulting Chemical Engineers 
TESTING AND INSPECTION 
OF MATERIALS 
CONCRETE CORING 
SOIL BORING 
6192 South Blackstone Ave. 


Hyde Park 3-1512 
CHICAGO, ILLINOIS 


W. B. COLEMAN & CO. 
Metallurgists-Chemists-Engineers 
Spectrographic Analysis 
Chemical and Physical Testing 
Metallurgical Investigations 
Boiler Water Conditioning 
Consultation Service 
9th & Rising Sun Ave., Philadelphia 40, Pa. 

ber: American Council of independent Laboratories 
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A COMPLETE TESTING SERVICE 


Mechanical 
Market Research 
Quality Control 
Non-Food 
Product Testing 


YORK RESEARCH CORP.—STAMFORD, CONN. 











YARSLEY TESTING LABORATORIES 
LIMITED 


Founder: DR. V. E. YARSLEY— in practice since 1931 
INSPECTION TESTING, ANALYSIS 
in Great Britain and Europe of 
Plastics, Rubbers, Adhesives, Wood, Plywood, 
Board, Insulation, Ceramics, Glass, etc., etc. 
OFFICIALLY APPROVED TEST HOUSE 
Clayton Road, Chessington, Surrey, ENGLAND 





Send For FREE DATA on Research 

Services for YOU Analytical Services 

C) Product Evaluation 
FOSTER D. SNELL, INC. 

Consulting Chemists e Chemical Engineers 
29 West 15th Street New York 11, N. Y. 
WAtkins 4-8800 Direct Dialing Area 212 

Baltimore, Md. © Bainbridge, N. Y. 
Member: American Council of Independent Labs. 





Engineers—Chemists 
Sub Soil Investigations 
Physical, Chemical, and 

Soil Laboratories 
Research & Inspection 
Complete Model Shop 


P. O. Box 346, Mobile, Alabama 


om LABORATORIES, INC. 





TOLEDO TESTING LABORATORY 


Engineers — Chemists — Geologists 
Concrete — Soils — Asphalt 
Inspection — Tests — Research 
Soil Test Borings — Diamond Drilling 
Soils Mechanics Laboratory 





1810 North 12th St., Toledo 2, O. 
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SMITH-EMERY COMPANY 


Chemists — Engineers 


Sampling, Analyzing, Assaying 
Spectrography, Physical Testing 


Member: American Council of Independent Laboratories 


781 E. Washington Bivd. Los Angeles 21, Calif. 





Construction Materials 
& Structural Systems 
Testing Development 

& Research 


THE THOMPSON & LICHTNER CO., Inc. 
8 Alton Place, Brookline, Mass. 
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____Kodak reports on: 


materials that are not blinded by hot wind... polyester electrically upgraded... 


strange dances in the movies 


For insoluble little pots 


If you want to make a useful and in- 
soluble little pot for putting things in 
that are to be poked with infrared or 
microwave radiation, you must in- 
vestigate Kodak Irtran material or face 
charges of that heinous sin, ignoring 
the “state of the art.” 

100, 


Af a 
IRTRAN-1 \ 4 


2mm thickness 


r “es 
e 


6 7 8 9 WN 12°13 14 ‘15 
WAVELENGTH (,.) 


% TRANSMITTANCE 
— oe @ 
So So So 


i) 
So 








Kodak Irtran merchandise: an Irtran-] dome 

and an f/1.0 Irtran-2 molded asphere 

There are now two kinds of /rtran 
optical material, neither of them in- 
tended for wavelengths that your old 
dictionary would call “‘optical.” 

The newer, /rtran-2, has as its point 
of pride the transmittance curve dis- 
played above, combined with a re- 
markable mechanical and chemical 
ruggedness. Its refractive index is 
around 2.2. Note the tremendous 
wavelength span over which transmit- 
tance losses are nearly all due to re- 
flection. Heating to 600°C in air does 
nothing more than improve the trans- 
mittance—by formation of an anti- 
reflection coating. We can apply a 
much better coating, though, by 
evaporation. 

irtran-1* material, the other one, 
needs no anti-reflection coating be- 
cause its refractive index is only 1.38 
at lu. Its big glory, aside from high 
infrared transmittance at 2 to 7u even 
when very hot, stems from a 9.4 kmc 
dielectric constant of 5 and a loss tan- 
gent of 10%, 

Currently we can supply either of these 
polycrystalline Irtran materials as optical 
elements up to 6” in diameter, among 
other forms. Let us have no jurisdictional 
disputes among optickers, microwavers, 
and infraredders as to who sends for the 
supporting data from Eastman Kodak 


Company, Special Products Division, Roch- 
ester 4, N. Y. 


New recipe 

We have a new poiyester resin recipe. 
It results in a dielectric constant that is 
really constant up to 130° C, which 


*Formerly designated “Irtran AB-1.” 


could not be said of earlier polyester. 
Its dissipation factor is 0.3°% at 100°C, 
where the old ran to 1.2°%. Since it also 
better resists numidity, acid, and bases, 
it is excellent for insulation. As a 
capacitor film at 2000 v/mil, it out- 
lasts the old 8 to 1. 

Eastman Chemical Products, Inc., our 
subsidiary, sells the resin. Acme Backing 
Corporation, Canal and Ludlow Streets, 
Stamford, Conn., turns it to what others 
call film and we (for whom “film” has 
another meaning) call sheeting. Acme will 
gladly expatiate. 


Favor for the high-speed congress 


Dust Performs for Plant’s Pollution-Control Mov- 
ies, Chem. Week, 84:84,86, May 2,1959. (Procter & 
Gamble uses high-speed motion-picture sequences 
for the qualitative control of in-plant dust.) 


Ea i 


The Ignition of Explosives by Radiation, J. Eggert, 
J. Phys. Chem., 63:11-15, Jan., 1959; also in Pho- 
tochemistry in the Liquid and Solid States, edited 


by F. Daniels, J. Wiley, N. Y., 1960, pp. 147-53 

(High-speed photography proves that the detona- 

tion of nitrogen iodide starts before the light flash 

ends, showing that only a fraction of the energy is 
used for the detonation.) 

Lathe Check Formation in Douglas-fir Veneer, Forest 
Products J., 10:139-40, March, 1960. (High-speed 
motion pictures were used to analyze production 
variables.) 

Time after time we have visited a 
customer proud of some accomplish- 
ment with high-speed movies. He is 
willing to show us—eager, delighted 
to show us. The projector is started 
and we watch. We see a collection of 
strange objects. We don’t know for 
sure what they are. Little seems to be 
happening. After quite a while, a new 
object enters the scene from the left. 
Shortly another new object comes up 
from the bottom. The two dance 
around each other, touch, and exit 
from the top of the frame. All is again 


This is another advertisement where Eastman Kodak Company 
probes at random for mutual interests and occasionally a little 
revenue from those whose work has something to do with science 
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static on the screen. After another 
while the reel comes to its end and we 
jump.to our feet exclaiming hearty 
congratulations. 

He deserves congratulations, prob- 
ably. If we had lived with the problem 
as he has, the objects in the picture 
might have seemed no stranger than 
the face in the bathroom mirror; the 
dance might have been the triumphant, 
forceful, sudden, undisputed clincher 
to a vexatious problem; the all-purpose 
enthusiasm of the born salesman might 
have meant more. 

Nevertheless, we need not be 
ashamed. We help scientists and engi- 
neers use high-speed photography by 
manufacturing a group of films to the 
stringent mechanical requirements of 
high-speed cameras. Kodak Plus-X Re- 
versal Film we make for reversal proc- 
essing to a fine-grain positive. Kodak 
Tri-X Reversal Film is four times as 
fast. Kodak Double-X Panchromatic 
Negative Film, which is a bit faster yet 
and very sharp, is picked when a quick 
negative will suffice or when several 
prints may be wanted later. Kodak 
Royal-X Pan Recording Film is picked 
only when light is very limited indeed; 
Kodak Linagraph Ortho Film, for ac- 
centuated sensitivity to green light; 
Kodak High Speed Infrared Film, for 
sensitivity to 9000A, with a maximum 
from 7700A to 8400A; Kodachrome 
Film, for color, with low-cost com- 
mercial processing widely available; 
Ektachrome ER Film, fer color at 
exposure index of 160 or higher. 

Another thing. A bibliography on 
high-speed photography. Every item 
our library knows. Forty-six pages of 
items like the specimens at the immedi- 
ate left. No pictu.es, though. No charge 
either. Coverage extends into 1960. Got 
it ready to distribute to the Fifth Inter- 
national Congress on High-Speed Pho- 
tography in Washington in October. 
Doomed to a short life, since the 
Congress promptly generated so many 
new papers on high-speed photography 
that the abstracts aione run from p. 
609 to p. 682 of the September, 1960, 
issue of the Journal of the Society of 
Motion Picture and Television Engi- 
neers. 

Eastman Kodak Company, Photore- 
cording Methods Division, Rochester 4, 
N. Y., would be glad to send the bibliog- 


raphy or answer questions about 
the above-named films. 
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Eberbach Cathetometers 


Take measurements, read 
calibrations, observe reac- 


tions from a distance—very 





important when working 
with dangerous materials or 
equipment. Cathetometer 
with two telescopes, model 
5180 shown, sells for $342.00. 
Many other models and 
components. Write for Cat- 
alog O0GF for full listings. 


Eberbach 


CORPORATION 
P.O. Box 1024 Ann Arbor, Michigan 








far) A SYMBOL OF EXCELLENCE 
TAG 


FOR OVER 90 YEARS 
a 


Featuring a distinguished line of 


A.S.T.M. and PRECISION 
THERMOMETERS 
AND HYDROMETERS 


Also a complete line of instruments including 


@ POCKET and ARMORED THERMOMETERS 
@ GENERAL PURPOSE THERMOMETERS 

@ WET and DRY BULB HUMIDICATORS 

@ WOODBACK & CUPCASE THERMOMETERS 
@ SUBMARINE THERMOMETERS 

@ INDUSTRIAL THERMOMETERS 


Whatever you need, 
write TAG first for complete details. 





TAGLIABUE DIVISION 


MARSHALLTOWN MANUFACTURING INC. 
MARSHALLTOWN, IOWA 
A Subsidiary of the Electric Autolite Company 
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KLETT mabe 


Colorimeters 


Visual 
Photo-Electric 
Special Types For Testing 


Colors Petroleum Products 


Glass Color Standards 
Glass Cells 
Fluorimeter 


Nephelometer 


KLETT MANUFACTURING COMPANY 


Manufacturers of Scientific Instruments 


179 E. 87th Street New York 28, N. Y. 








CIRCLE 885 ON READER SERVICE CARD 


CIRCLE 884 ON READER SERVICE CARD 











THE ORIGINAL 


DUROMETER 


Since 1915 the international standard for testing the hardness of 
rubber and rubber-like materials including plastics, both elasto- 
meric and semi-rigid. 
FEATURES 
@ Available in both quad-@ May be used on Opera-@ The Ourocalibrator 
rant style anc round ting Stand “A” with or ‘“B" is for field use in 
style. Conform to without DEAD WEIGHT calibrating and verify- 
ASTM D676, 01484 to insure reproducible ing the accuracy of 
and 01706. readings. Shore Durometers. 


y_N 


| < > INSTRUMENT & MFG. CO., INC. 


JAN WYCK EXPRESSWAY 
¥ JAMAICA 35, NEW YORK 
CIRCLE 886 ON READER SERVICE CARD 
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new 150 Kv «20 uni 


steel up to 1/2” thick 


outstanding for inspection of 


shorter 
exposures 
with 
sharper 
detail 





“4 
“> 


aluminum pp to 4’ 


r «€ 


reduces exposure 
(as much as 20%) 
high full wave output 


sharpest detail 


ultrafine 0.3 mm focal spot 
rotating anode tube on 
rocksteady tubestand 


6 ma continuous operation 


twice the rating of typical 
stationary-anode tube with 
0.4 mm focal spot 


handles heaviest workloads 


because x-ray tube is water-cooled 


consistent film quality 


both generator and control are 
stabilized for industrial supply lines 


ideal for fluoroscopy 


with Picker Image Intensifier 
(especially good for 
magnification technics) 


get the full story on this great new 
Radiographic Unit from your local Picker Office 
(see ’phone book) or write 

PICKER X-RAY CORPORATION 

25 South Broadway, White Plains, N.Y. 





ONE STOP for all this 
x-radwgraphy 





in non-destructive inspection equipment 


ANDREX portable x-ray units-140 KV, 160 KV, 200 KV, 260 KV 
PICKER x-ray units—35 KV Beryllium window, 90 KV, 110KV, 
150 KV (stationary and mobile), 270 KV portable 





ga mma 


radwgraphy 


PICKER Pipeliner—30 curies, Ir!%, Cyclops—1500 curies; Co®? 
TECH/OPS Iridium!” units from 10 to 100 curies; Cobalt® 
3 to 100 curies: also Thulium!”9, Cesium!87 





fluoroscopy 


PICKER Image Intensifier and associated equipment 





PICKER X-RAY CORPORATION 
25 South Broadway, White Plains, N. Y¥ 


magnetic particle 


PICKER Ferroscope Ferroflux 
PIXmag Ferropowders and pastes 


Portaflux 





dye penetrant 








PIXchek Penetrants, Cleaners, Developers, and accessories 
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NAEF SAMPLE from paper to steel Z 


CUTTING PRESS 4 Dillon 


for Improved UNIVERSAL TESTER 


Accuracy, Lower will test them all! 


Cost in Preparing Whether you are working with metal, 
plastics, wire, rubber, springs, etc., an 
inexpensive DILLON Tester will make 
hundreds of accurate checks daily in 
i your shop. Universal! Operates in ten- 
the Textile, Paper, sile, compression, ails. or shear. 
Handles round, flat or special shapes. 
Leather, Rubber Two different machines — Model M for 
low strength materials between 0 and 
and Plastic Industry 300 Ibs., and Model L for materials up 
to 125,000 Ibs. PSI tensile. Hand 
wheel operated or motorized. Wide 
range of gripping fixtures. 
, Model L at right shown 
Presses available from stock. on stand. 7 inter- 


changeable gauges 
provide wide range. 
Dies to ASTM or =). Allequipped with max. 

’ olf ° indicator. Model M at 
customer's specifications. a tub tn penddem tape, 


Has 5 scales. Meets 


ASTM & Fed. specs. 
Meets D624-54; D412-51T; D39-49; D1175-55T; D1375- Write TODAY 
551, D1117-53, D1230-52T; D1295-53T; D378-51T, ; rv . 4 
D380-51T; D1004-39T; D1424-59 Requirements ee ee 


SMS INSTRUMENT COMPANY 


P. O. Box 24, Rensselaer, N. Y. be iabedmee MODELL 


14610 Keswick St. Van Nuys 24, Calif. 
CIRCLE 888 ON READER SERVICE CARD CIRCLE 889 ON READER SERVICE CARD 





Test Specimens for 

















“TensiKur tp 


Pat. Pend., U.S., Canada 


OrerWUtrteonreea 


@ Now with TENSILKUT, whatever ee f ie S ’ OCK [a 
. S 


(hyo ¢ 


2 


ee 


C27 3 ex 


your testing methods or materials, you 

can have perfect precision machined 

physical test specimens in less than 

two minutes. 
@ TENSILKUT precision machines all foil, film, sheet 
and plate metals .. . from .0005” foil to .500” plate. Hard 
.001 stainless steel foil to soft 42” aluminum, soft plastic 
film 1 mil in thickness or the abrasive glass laminates 
in .500” plate, are machined with specimen configura- 
tions accurate to ++ .0005”. Machined edges are com- 
pletely free of cold working or heat distortion and 
require no hand finishing. 

@ TENSILKUT table and floor models are available with 

motors from 2 to 242 h.p. Write for free brochure. 


SIEBURG INDUSTRIES incorporaten DELTA CHEMICAL WORKS, Inc. 
Danbury industrial Park, Danbury, Connecticut 23 West 60th St. New York 23, N.Y. Plaza 7-6317 
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NEWS OF MEMBERS 
(Continued Jrom p. 43 


%, M. Hait has been elected president, 
Food Machinery and Chemical Corp., 
San Jose, Calif, 


vice-president 


He had been executive 


W. F. Markley recently retired from The 
Western Union Telegraph ( Mus New York, 
N.Y. For a number of years Mr. Mark- 
ley represented his company on Commit- 
tees B-1 on Wires for Electrical Con- 
ductors, A-5 on Corrosion of Tron and 
Steel, D-11 on Rubber and Rubber-Like 
Materials, and D-9 on Electrical Insulat- 
ing Materials 


Ignacio Martin-Belmonte, formerly in- 
spection engineer, Laboratorio de Ensayo 
de Materiales, Unive rsidad de la Habana, 
Havana, Cuba, is now with Sacmag of 
Puerto Rico, Inc., Santurce, Puerto Rico, 


consulting engineers 


Charles L. Matz retired December 31, 
1960, from the Commonwealth Edison Co., 
Maywood, Ill., having served in various 
capacities for approximately 40 vears 
Mr. Matz will continue to participate in 
the activities of Committee [-5 on Fire 
Tests ol Materials and 
through individual membership in the 
Society 


Construction 


A. R. McLerran is now a consulting en 
gineer with A. R. MeLerran and = <As- 
sociates, Beaumont, Tex He had been 
chief development engineer, [DECO Div., 


Dresser Equipment Co., Beaumont, Tex 


Olin W. Mintzer, associate professor of 
civil engineering, Ohio State University, 
Columbus, Ohio, recently read his research 
paper on using aerial phetographs to iden- 
tify construction sources of gravel before 
the Ninth International Congress of Pho- 
togrammetry at the University of London, 
england Professor Mintzer made the 
point that the use of aerial photographs 
may determine whether a contractor 
makes a profit on some highway projects 


William C. Mohr has been promoted to 
chief ceramic engineer of the Mosaic Tile 
Co., Zanesville, Ohio Previously he was 
associated with Shenango China, Inc., New 
Castle, Pa., 
nology 


as manager of ceramic tech- 


Paul P. Mozley, a member of ASTM 
since 1947, has retired from Lockheed Air- 
craft Corp., Burbank, Calif. Mr. Mozley 
was an active member of Committee B-7 
on Light Metals and Alloys, Cast and 
Wrought, and Task Group 6 of Committee 
I-1 on Methods of Testing 


Malcolm H. Nickerson is now director of 
research, Construction Co., Suffolk, Va. 
Previously he served in the same capacits 
with Lexsuco Ine., Solon, Ohio 


Rudolph E. Peterson, manager, Me- 
chanics Dept , Westinghouse Klectric 
Corp., Pittsburgh, Pa., and past director of 
ASTM, was awarded the Machine Design 
Medal by The American Society — of 
Mechanical Engineers. Mr. Peterson won 
the medal for eminent achievement in his 


field. 


Reliable, Consistent Test Results With. . . 


Harry E. Repp, formerly technical di- 
rector, Miracle Adhesive Corp., Insul-Fil 
Div., Bellmore, N. Y., now holds the same 
position with Tufflite Plastics Inc., Ball- 
ston Spa, N. Y. 


Robert T. Reinsch, previously mechani- 
cal engineer, section head, Florida Tile 
Industries, Inc., Lakeland, Fla., is now 
sales engineer, Holmes Co., Lakeland, Fla. 


Frederick N. Rhines, professor of 
metallurgy, College of Engineering, Uni- 
versity of Florida, Gainesville, Fla., was 
the co-recipient of the Henry Marion 
Howe Medal with John B. Clark, research 
engineer, Dow Chemical Co. This honor 
was presented by the American Society 
for Metals. 


Harold B. Staley, previously laboratory 
supervisor, Mesa Plastics Co., Los An- 
geles, Calif., is associated with Mobay 
Chemical Co., New Martinsville, W. Va., 


as senior chemist. 


Willis F. Thompson, vice-president, 
Westcott and Mapes, Inc., New Haven, 
has been elected pre sident, United En- 
gineering Trustees, Ine., New York, N. Y. 


Albert C. Zettlemoyer has been named 
Distinguished Professor of Chemistry at 
Lehigh University, Bethlehem, Pa. Dr. 
Zettlemoyver represents the National Print- 
ing Ink Research Inst. in Society member- 
ship. 


OREC 0300 automatically Controlled Ozone Test Chambers 





REPRESENTATIVE CUSTOMERS 
UTILIZING OREC OZONE TEST 
EQUIPMENT 


Anaconda Wire & Cable Co 

E. |. DuPont de Nemours & Co 
Esso Research & Engineering Co 
Firestone Industrial Products 
General Electric Company 
General Tire & Rubber Co 

B. F. Goodrich Research Center 
Goodrich Gulf Chemical Co 
Goodyear Tire & Rubber Co 
General Motors Corporation 
Phelps Dodge Corporatior 
Phillips Chemical Co 

Texas U.S. Chemical Co 
TLARGI, U.S.C 

U. S. Rubber Company 

Shell Chemical Corporatior 














7 


Sd 








Orec 0300 Series employ an “*electronic-chem- 
ical loop feed back servo system to achieve 
and precisely maintain chamber ozone concen- 
trations 


Orec 0300 with Dynemic Stretching Apparatus 


Write for illustrated brochure 


OZONE: 

TEST CHAMBERS, 6 MODELS 
AUTOMATIC CONTROL SYSTEMS 
RECORDING INSTRUMENTATION 
STRETCHING APPARATUS 
MEASUREMENT INSTRUMENTATION 
GENERATORS 

TESTING SERVICE 

RESEARCH & DEVELOPMENT 


Ozone Research and Equipment Corporation 


3840 North 40th Avenue 


Phoenix, Arizona 
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FORNEY 
ened, Tel aaa - 
TESTERS 


are your best investment in low-cost 
concrete testing equipment. 


HERE’S WHY! 


[Hy EXPERIENCE 

Forney's, Incorporated are 
pioneers in the design and 
manufacture of plant, job site 
and laboratory testing equip- 


ment for concrete and con- 
crete products. 


[Hy SPECIALISTS 
Forney's, Incorporated is the 


only concrete testing equip- 
ment and apparatus manu- 
facturer specializing in the 
construction industry. 


COMPLETE LINE 


Forney's, Incorporated manu- 
facture testing equipment for 
all concrete products includ- 
ing blocks, pipe, drain and 
sewer tile, beams, cylinders 
and cubes. Special apparatus 
designed and built to order. 


[Hy GUARANTEE 

All Forney Testers are uncon- 
ditionally guaranteed against 
defective material, workman- 
ship and performance. Your 


complete satisfaction is posi- 
tively assured, 


Write, wire or phone for information, 
prices or specific recommendations on 
testers to meet any testing requirements. 


KNOWN THE WORLD OVER 


FORNEY'S, INC. 
Tester Division 
P. O. Box 310 
New Castle, Pa., U.S.A. 
Phone OLiver 2-661! 
Cable : Forney's, New Castle 
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DEATHS 


R. P. Anderson, former secretary of the 
American Petroleum Institute’s Division 
of Refining, New York, N. Y. (November 
26, 1960). For more than 20 years, Dr. 
Anderson was active in committee work, 
his main interest being in Committee D-2 
on Petroleum Products and Lubricants. 
He was secretary of this committee from 
1925 to 1945, and in recognition of his long 
and faithful service the committee elected 
him to honorary membership in 1945 


Theodore I. Coe, Technical Secretary, 
The American Institute of Architects, 
Department of Education and Research, 
Washington, D. C. (November 12, 1960 
Mr. Coe, an eminent architect, and chair- 
man of the District of Columbia’s Board 
of Zoning Adjustment for 20 vears, super- 
vised the construction of the Supreme 
Court Building and was employed on 
many major apartment and industrial 
He was a member of AIA since 
1922, being advanced to Fellow in 1953 
His activities in ASTM date back to 
1936 and include participation on most of 


projects 


the committees concerned with building 
materials. 

Mr. Coe served as chairman of Com- 
mittee C-12 on Mortars for Unit Masonry 
from 1944 to 1950; chairman of Committee 
C-18 on Natural Building Stones from 
1938 to 1940 and as vice-chairman from 
1940 up to his death. Committee C-15 
on Manufactured Masonry Units elected 
him to Honorary Membership in 1938, 
and Committee C-11 on Gypsum bestowed 
this honor upon him in 1960. In recogni- 
tion of long-time, faithful service and 
leadership in varied technical committee 
work, Mr. Coe was presented with the 
ASTM Award of Merit in 1958. Mr. Coxe 
also served as Secretary of the Washington, 
D. C., District Council from 1947 to 
1950, and was active on several sectional 
committees of the American Standards 
Assn. He served as chairman of Sectional 
Committee on Specifications for Plaster- 
ing, A 42, from 1945 until his death 


H. V. Churchill, former chief of Analvti- 

cal Chemistry Division, Aluminum Com- 
pany of America, New Kensington, Pa 
November 6, 1960 Mr. Churchill, 
prior to his retirement in 1951, was active 
in ASTM committee work for many years, 
having served as chairman cf Committee 
k-2 on Emission Spectroscopy from 1932 
to 1946 


Earl J. Felt, Portland Cement Assn., 
Skokie, Ill. (November 13, 1960 Mr 
Felt represented PCA on Committees D-18 
on Soils for Engineering Purposes and K-17 


on Skid Resistance. 


George Sachs, director, Metallurgical 
Research Laboratories, Syracuse Univer- 

Svracuse, N. Y. 
Dr. Sachs joined the 
Society in 1954 and was a member of the 
Central New York District Council. 


sity Research  Inst., 
(October 29, 1960). 


GILSON | 
USE 
EQUIPMENT 





GILSON 
TESTING 
SCREEN 


Handles up to 1 cu.ft. of concrete 
aggregates, coal, or minerals; 

2 to 7 simultaneous separations 

in about 3 min.; 4” to 200-mesh. 


GILSON 
Dota f =, 
Sum" ~ 
For field inspection, ready-mix, 
blacktop, concrete products, 
minerals; portable, operates 


free-standing; samples up to 25 Ibs.; 
142” to 200-mesh. 


Le 


GILSON a 
SAMPLE | 
SPLITTER 


Halves or quarters large 

samples in seconds; handles 

any material from sand to 4” 
aggregates; adjustable openings 

¥2" to 6”. 

WRITE FOR GILSON CATALOG 
SHEETS ON THESE 

AND OTHER GILSON 
EQUIPMENT AND ACCESSORIES 


GILSON SCREEN CO. 
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SLALOM 


New Versatility in Polarographic Analysis 


WIDE-RANGE FISHER ELECDROPODE’ 


Manual or automatic operation 

Measures concentrations of 0.01 to 0.00001 equivalents 
per liter 

Increased potential range (—3 to +2 volts) 


Line-operated, without tubes or batteries In this polarogram, 


. : . : i tt +4 r *—7—+_ made automatically 
Separate polarographic cell permits thermostating : poet | with the Model 66 


Recorder, the 
Elecdropode has 
identified and 


: . . Si} = i es | {|_| measured the 
Modern electronic design has increased the usefulness of the g concentrations of 


all-new Model 65 Elecdropode. Its extended potential range = five different 
makes possible the accurate qualitative and quantitative analy- 2 4 ny ee 
sis of a greater variety of inorganic, organic and biological ma- 

terials. There are polarographic methods for trace metals in 

alloys or body fluids . . . for alkaloids and antibiotics . . . for } PPLIEg 

oxygen, halides and many other positive and negative ions. ‘UPPER | CHART SPEED 


Accessory for amperometric titrations 


Use of a Model 66 Recorder makes determinations fully a i i | | a Noufe |; jf ROTgNTIA 
automatic and doubles the 400-to-1 sensitivity range. The 
Amperometric Titrimeter® accessory carries the range down FISHER 
to 10-6 or lower. 


The stable power supply requires no vacuum tubes or SCIENTIFIC 


batteries, except a mercury reference cell. The Elecdropode runs World’s Largest Manufacturer-Distributor of 
directly on any 115-volt, 50- or 60-cycle a-c line. Laboratory Appliances & Reagent Chemicals 
For full details, please write: Fisher Scientific Company, Boston + Chicago « Ft. Worth » Houston + New 
107 Fisher Building, Pittsburgh 19, Pa. York + Odessa + Philadelphia + Pittsburgh 
F-102 St. Louis « Washington « Montreal + Toronto 
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MATERIALS AND TESTING TOPICS 


This information is based on literature and statements from apparatus manufac- 
turers and laboratory supply houses. The Society is not responsible for statements 


advanced in this publication. 


FOR THE LABORATORY 


Glove Box—Natural-color, airtight, 
linear polyethylene glove boxes, designed 
to eliminate inherent problems encoun- 
tered with metal-type boxes are now avail- 
able. The plastic units withstand high- 
level acids and solvents, while the surfaces 
of the plastic, both internal and external, 
are smooth and free from porosity 

American Agile Corp. 3584 


Elaidyl Alcohol—Elaidy! alcohol, trans- 
octadec-9-enol, the trans isomer of or- 
dinary oley! alcohol, is now available in 99 
per cent purity in laboratory quantities 
Small quantities have been made for use as 
a gas chromatography standard, and the 


an anti-parallex scale, equivalent to a mir- 
ror-backed scale on a meter. 
Analab Instrument Corp. 3586 


Temperature Control System \ 
unique, elevated-temperature platinum re- 
sistance thermometer, sealed to avoid 
contamination by gases, is used with an 
electronic controller of novel design to op- 
erate a saturable reactor for continuously 
variable power output to the furnace wind- 
ings. The A + CNS systems are com- 
plete, requiring no further equipment to 
control furnaces of between 100-w and 
100-kva capacities for long periods within 
0.2 C at any temperature up to 1200 C or 
2200 F, from an unstabilized power sup- 
ply 

tthins Technical, Inc 3587 


Strain Gage —First of a new series of 
subminiature modular input conditioning 
equipment is introduced. Model 1-202AM 
has been designed to fit in with the current 
trend toward standardization of trans- 
ducers. This instrument will cancel the ef- 
fects of long lines by utilizing the six-wire, 
single-shunt calibration technique. It can 
accommodate several active arms (1, 2, 
or 4). 
B & F Instruments, Inc. 3589 


Vacuum Pump—A new, single-stage 
mechanical vacuum pump combining 
quiet, vibrationless operation with high 
speed and low ultimate pressure has been 
announced. The new S14 pump, designed 
for generai-purpose, high-vacuum appli- 
cations in industry, research, and labora- 
tories, is especially recommended as a 
backing pump for oil or mercury diffusion 
pumps. 

Central Sc tentifu Co 3590 


Dynamometer — These testers will test 
induction motors from the no-load speed to 
pull-up torque. The unstable section lies 
between maximum torque and_ pull-up 


material is also being used in research on 
the electrical properties of its crystalline 
forms. 

1 pplie d Science Laboratories, [née 3585 


Comparator 


comparator screen 


Oscilloscope A null balance technique 


is the commercial name of a new optical 
that offers many ad- 
vantages where 


torque and cannot normally be tested by 

standard absorption dynamometers It is 

\ G Life Line important that this section be tested on 
shaded-pole and multi-speed fan motors 

John Chatillon & Sons 3591 


‘lose-checking tolerances 


used for the first time in an oscilloscope area must. Line quality and stability are 


introduces accuracy and speed for measur- 
ing arialog data directly from the screen of 


scope To avoid the usual reading errors 
from the cathode-ray tube screen, the 
Analab null-readout system incorporates 


conventional ty pe glass charts, and there is 
no reason to replace charts due to worn- 
the new Analab Type 1100/700 oscillo- out lines, according to the manufacturer. 
Charts can be cleaned hundreds of times 
with no weakening-of lines. 


s, Ine 3588 


tutomation Gade 


Environmental Test Machine —The 
new Dynatest machine provides advanced 
cveling in fatigue testing specimens 01 
structures under compression-tension ind 
elevated-temperature conditions It is 
( ipable of eveling up to 20 eps or ibove, 





THE PITTSBURGH 
CORNING THERMAL 
CONDUCTIVITY PROBE 


Power Pack 


Galvanometer 


Aluminum 
Specimen 
Container 


FOR K-FACTOR DETERMINATION 


The Pittsburgh Corning Thermal Conductivity Probe, Model CS-48 
furnishes the lab technician with the means and method which has 
the precision of the Guarded Hot Plate while avoiding most of its 
problems. Shorter testing time per sample and low initial cost are 
some of the advantages offered by the probe. This unit utilizes the 
fact that the temperature at a line heat source in a block, rises by 
an amount that depends on the thermal conductivity of the material 
Hence the probe is essentially a line heat source with a thermocouple 
to measure mid-temperature change The dimensions are 8'/2 inches 
in length and 0 020 inches in diameter 


Constant Probe 
Temperature 
Cabinet 


Specimen 


541 Devon St. 








CSI PLASTICS TESTERS 
CHECK LIST 


ABRASION (ASTM D-1249) 

Armstrong Abrader 

ADHESION (ASTM D-Proposed) 

Climbing Drum Peel Apparatus 
COMPRESSION SET (ASTM D-395) 
Compression Set Appar itu 

ENVIRON. STRESS CRACKING (ASTM D-1693) 
Nicking Jig, Bending Clamp, Transfer Tool 
FLAMMABILITY CASTM D-1433) 

SP| FI immability Te ter 

GAS TRANSMISSION (ASTM D-1434) 

Dow Gas Transmission Cell 

HEAT DISTORTION (ASTM D-648) 

Heat Distortion Tester 

IGNITION (ASTM E-136) 

Setchkin Self-Ignition Apparatus 
COMPRESSION AND RECOVERY (ASTM D-1147) 
Armstrong Indentation Machine 

RESILIENCE 

Nopco Ball Rebound Tester 

THERMAL CONDUCTIVITY (ASTM C-177) 
Alundum Guarded Hot Plate 

TORSION (ASTM D-1043) 


Torsion Tester 


Catalog or Individual Brochure upon request 


CUSTOM SCIENTIFIC INSTRUMENTS, INC. 


Kearny, N. J. 
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und of following a typical programmed 
heating rate of 200 F per sec. The maxi- 
mum heating rate depends upon the con- 
figuration of the specimen. 

( smpuDyn Corp. 3592 


Thermometer—A new _ vapor-pressure 
the rmometer for high-accuracy determina- 
tion of temperatures over small spans in 
the low-temperature regions has been an- 
nounced. The sensing element is a sealed 
system filled with a volume of an appro- 
priate gas such as helium, oxygen, or hy- 
drogen Gas in the sensor is liquefied 
when the region cf temperature interest is 
reached, establishing a direct relationship 
between the internal vapor pressure of the 
thermometer and the temperature of the 
SCnSOr 


Cryogenics, Ine 3593 


Transducer — Continuous, accurate, and 
reliable monitoring of gas and liquid pipe 
lines through printed records and warning 
tlarms is possible with a new series of digi- 
tal pressure transducers. Called the DX- 
100 series, they indicate in digital form the 
magnitude of pressure inputs. The output 
of any transducer is suitable for entry into 
recording devices such as printers, card 
pur hes tape pune hes ind light banks 

Date r Corp 3594 


Cylinder Tester—New Model QC 
225-PC compression machine of 400,000-Ib 
capacity is LOO per cent power operated, 
ind the usual manually operated pump is 
eliminated entirely, Featuring the new 
power control unit, {he new pump permits 
ver\ rapid traverse tor tast preloading, 
and a precise adjustment of the rate of 
loading so that AASHO and ASTM specifi- 
cations tor rate ol loading « in be followed 
exactly. 


Forney’s, Inc 3595 


Ionization Gage A new recording 
ionization gage with logarithmic output, 
which permits measurement of vacuum 
from 10-" to 10 mm Hg on a single scale 
without range changing has been = an- 
nounced 


The Fredericl ( 3596 


Strain Gage \ new semiconductor 
strain gage technology Is having the same 
effect on the stress analvst and transducer 
designer that the birth of the transistor had 
on the circuit ce signer These new ty pes 
ot strain gages provide all the desirable 
characteristics of conventional strain gages 
but are more versatile and provide signifi- 
cantly higher outputs In addition to 
their large output, the gages lend them- 
selves very well to the measurement of 
high-frequency phenomena \ four-arm 
semiconductor strain gage bridge will pro- 
vide outputs in the order of 100 mv at total 
deflections of 50 millionths of an inch 
This provides natural lrequenctles In excess 
of 100 ke. 

Kulite-Bytrex Corp. 3597 


Power Supply——-A new auxiliary powe1 
supply unit for use with the gamma-radia- 
tion area monitor is announced. The 
monitors are used as an automatic alarm 
system 1n any area where gamma radiation 
is present from stored o1 prov essed fission- 
able materials. Designated as Model 
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STEEL PRECISION MOLDS FOR YOUR 
RUBBER, PLASTIC, SYNTHETIC TESTS 


Hoggson and Pettis manufacturing com- 
pany has developed a reputation for de- 
signing molds and dies to exacting ASTM 
standards or to customers’ own specifica- 
tions. A few of the many molds Hoggson 

- supplies for production of products from 
rubber, plastics, and other synthetics are 
illustrated below. Check the types you 
would like more information about, or, 
if you don’t find the mold you need, send 
us your specifications for our suggestions. 


| ERY SPRING, tes Re 
se 1g bet eee a ~ ee eS Pia 


Pope. Sah Bie 


. D647, Fig. 2 DISK SPECIMEN . D731 CUP MOLD 
KNOCKOUT SPIDER or EJECTOR _} 7. D395 MOLDING 
. D394. ABRASION TEST MOLDS, | . D623 Method “A” 
Method A or B [ . D575, Fig. 1, CUTTING TOOL 
. D647, Fig. 3, TENSION TEST (_} 10. D395 COMPRESSION SET 
SPECIMEN [_] 11. D813 MOLD for TEST SPECIMEN 
. D647, Fig. 1, PLASTIC MOLDING | 12. D1054, Fig. 2, MOLD for TEST 
MATERIAL, BAR 12 x 12x 5 SPECIMEN 
. KNOCKOUT SPIDER and STAND [_] 13. DIS FOUR-CAVITY MOLD 
for D647, Fig. 1 & 3 . D429 MOLD for ADHESION TEST 


HOGGSON & PETTIS MFG. COMPANY 


133 Brewery St., New Haven, Conn. 
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HEVI-DUTY ‘Multiple Unit’ 
TUBE TYPE COMBUSTION FURNACES 
in Two Temperature Ranges, 1850° F. or 2200° F. 


Hevi-Duty Combustion Tube Fur- 
naces are available in either the 
split* (illustrated) or solid type 
and can be used horizontally or 
modified for vertical operation. 
Long-life “Multiple Unit” brand 
heating units offer fast heat-up 
because the heat is radiated direct- 
ly into the heating chamber. The 
heated length may be divided for 
zone temperature control which 
gives greater temperature uniform- 
ity over a specified length. A few 
of the standard furnaces are shown 
below. Many sizes are in stock. 
Special sizes with diameters up to 
16 inches can be built to your 
specifications 


5-in. and smaller diameiers are hinged. 





HINGED-TYPE TUBE FURNACE FOR 1850° F. 

CHAMBER RATING SHIPPING 
DIA LENGTH WATTS WEIGHT PRICE 
1%” 12” 750 35 $ 75.00 
2%" 12 1400 90 $ 165.00 
3 24” 3400 $ 250.00 Write for Bull 
5 36” 7500 325 $ 650.00 
~ 40” 14500 520 $1180.00 

















etin 552 





for comple te details 





























GENERAL AND SPECIALIZED LABORATORY APPLICATIONS 


HEVI-DUTY MOLYBDENUM 
TUBE FURNACE | 


For long life, accurate control * 
at temperatures to 3,000° F. — 


Maximum Temperature 
Uniformity 

Low thermal conductivity of insula- 
tion reduces heat losses and provides 
uniform temperatures in the heating 
chamber. Optional purge and water- al 
jacketed chambers allow charge to = 
be preheated and cooled in protec- 
tive atmosphere. 


—_ 

Easy to Operate, Simple to 
Service 

Protection is Built In Furnace may have either an auto- 
Special reactor transformer control matic indicating and controlling 
system guards against overloading pyrometer or manual controls and 
the molybdenum heating elements optical sighting window. Either sys- 
— supplies minimum initial voltage tem will give accurate temperature 
to cold elements — increases voltage control. Top of furnace is removable 
as heat and resistance increase. for easy access to elements. 


Get full details on this high-temperature 
HEVI-DUTY laboratory furnace in Bulletin 758. 


A DIVISION OF 7C* ~—J BASIC PRODUCTS CORPORATION 


HEVI-DUTY ELECTRIC COMPANY, WATERTOWN, WISCONSIN 
Industrial Furnaces and Ovens, Electric and Fuel © Laboratory Furnaces © Ory Type Transformers © Constant Current Regulators 
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FOR THE LABORATORY 
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PSA-11, the auxiliary supplies power to the 
GA-2 gamma monitor in the event of fail- 
ure in the primary LOO-v source 

Nuclear Measurements Corp 3598 


Dialyzers A new, large-volume, self- 
agitating dialyzer has been announced. 
Designated Model C, the unit is particu- 
larly useful in equilibrating large samples 
for subsequent electrophoresis As much 
33 liters can be treated at one time 


is 
against a buffer volume of as much as Ih, 
liters for either equilibrium dialysis or con- 
centration dialysis 

Oxford Laboratories 3599 


Transducer A new di “output variable- 
reluctance, — differential-pressure — trans- 
ducer is now available. Its unique ac-de 
input circuit permits operation [rom either 
the 115-v line on 28-v de The Model 
CPS53D is capal le of extremely low dil- 
ferential-pressure measurement in the 
presence ol line pressures up to 5000 psi, 
with the AWCCUrACYS required for laboratory 
and industrial measurement Pressure 
ranges of the new instrument are from 
+0.) to +2500 psi 

Pace Engineering Co 3000 


Potentiometer The Goerz Model 
AK5075 microvolt potentiomete! has a 
range from 0 to LI10 wv with a resistance 
of 100 ohms per mv The power source 
used is a built-in saturated standard cell 
The potentiomete ris designed to compare 
two voltages which are within 0.1 per cent 
of each other to within 1 nv directly 

Physics Research Laboratories 3601 


Flexible Sheeting Cutter—The speci- 
men cutter has been designed sper ifically 
to produce test specimens with straight, 
parallel edges, tree trom nicks, uncut arens, 
ind other imperfections. This is accom- 
plished by a slitting operation, in which any 
shear effects are negligible It can be used 
on flexible plastic rubber, paper, or textile 
film and sheeting in a broad range of thick- 
ness——from less than 0.0005 in. to greater 
than 0.025 in. For versatility in operation, 
is Many as eight I-in. strips or 16 }-in 
strips can be prepared simultaneously. 
If desired, however, specimens ol several 
widths in 3-in. multiples can be produced 
or many types cl tests in luding tensile 
tear, torsion, and Impact 

Plas-T ech Equipn ent Corp 3602 


Radiography Cameras—An inexpensive 
line of iridium-192 cameras for industrial 
radiography has been announced \ 
family of five Model 192 machines have 
capacities of 10, 25, 35, 50, and 100 © of 
iridium-192, respectively, with weights 
ranging from 50 te 100 lb. They are de- 
signed primarily for panoramic and inter- 
nal radiography Se here the machine is used 
to position the source as required 

Radionics, Ine 3603 

Oscillograph—Oscillographic recording 
in a variety of locations is made easier by 
the mobile Model 297 two-channel oscillo- 


graph. This complete recording system, 
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Five Reasons Why More Load 
Calibrations Are Made With 


Morehouse Instruments 


Than With All Others 


1. PROVING RINGS The 


Morehouse Proving Ring is by far the most 
widely used and accepted instrument for 
calibrating physical testing machines, thrust 
stands, dynamometers and other forces 
measurement equipment. The reason for this 
is elementary ..its basic simplicity assures 
highly accurate retention of original calibra- 
tion for long periods of time Consisting 
,simply of an elastic steel load ring and a 
‘vibrating reed-micrometer screw deflection 
measuring system, it is unsurpassed as a 
transfer standard because of its dependable 
repeatability. = With 
Morehouse Proving Ring will perform well 
within its specification limits of 1,10 of 1% 


moderate care, the 


for years Every one is” calibsated and 
“ae . # 

certified by the National Bureau of Standards 

to their spec ification, LC-822 


lo further facilitate the use of the Proving 
Ring, an electrical reed vibrator powered by a 
self-contained mercury cell is now available 
for easy installation on new and. existing 
instruments. This vibrator helps even the 
most inexperienced operator achieve greater 
accuracy through more consistent dampening 
of the reed 


dampens out at very 


Since the vibrator’s action 
slight 
accuracy of the 


pressure, it 
ultimate 
Proving Ring due to heightened sensitivity 


Mereases the 


2. CALIBRATING SYSTEMS 


The Morehouse Calibrating System provides a 
high degree of accuracy to remote operation 
and indication It consists of a steel load 
ring with a diametrically-mounted differen- 
tial transformer and an electronic balancing 
instrument. Unlike other electronic systems, 
however, it does not depend on the measure- 
ment of electrical signals. The electronic 
system serves only as a means of transferring 
the force signal (deflection of the load ring as 
sensed by the differential transformer) to a 
micrometer screw contained in the balancing 
instrument. This feature eliminates the 
possibility of any inaccuracies which may be 
magnified or diminished in the instrument 
circuit. Calibration readings are made by 
turning the micrometer screw dial until a null- 
indicated on a 


balance is achieved—as 


precision null-balance meter 

Every Morehouse Calibrating System is 
calibrated by the National Bureau of Stand- 
ards and provides accuracies well within 
1/10 of 1%. 


be teamed with various capacity load rings 


The balancing instrument may 


for a broad calibration range. 


3. RING DYNAMOMETERS - 


The Morehouse Ring Dynamometer is an 
easy-to-use instrument for checking Brinell 
hardness testers, certain universal testing 
machines, presses and other force measure- 
ment systems. It consists primarily of a 
load ring with a precision dial indicator to 
show deflection. Because of the limitations of 
dial indicators, accuracies of 1/10 of 1% of 
range are only assured at pre-calibrated loads. 
Normally, ten loads in increments of 1/10 of 
capacity are calibrated by the National 
Bureau of Standards. However, special loads 
can be calibrated to meet. specific require- 


ments. 


4. UNIVERSAL CALIBRATING 
MACHINES The Morehouse 
Universal Calibrating Machine facilitates the 
calibration of load cells which can not be 
accurately calibrated in their normal operating 
position. The Calibrating Machine provides 
a highly accurate method for applying force to 
a load cell and a proving ring simultaneously. 
The force is produced by a precision, two- 
speed pump especially designed for calibration 
work. 

The entire Calibrating Machine has been 
designed solely for accuracy. The free- 
moving yoke completely eliminates friction 
between the proving ring and the load cell. 
The Machine and its accessories assure axial 
loading, too, as non-axial loading contributes 
to inaccuracies 

A recent innovation, an adjustable yoke, 
compensates quite simply for various size 
It also facilitates the lifting of the 
yoke and load cell during set-ups. 


load cells. 


5. SPECIAL APPLICATIONS 


Many companies have called on us to apply 
our long-grained experience to special load 
calibration problems. 
have developed 


In some instances, we 
systems for permanent 

highly accurate force 
measurements or continual calibrations were 
required. 


installation where 
Also in keeping with our leader- 
ship and service in the field, we will have a 
1,000,000-pound proving ring available on a 
shortly after the National 
Bureau of Standards’ new  1,000,000-pound 
dead-weight machine is operable. 


rental basis 


For complete information on these 
instruments or help on special force 
measurement and weighing problems, 
write to: 

MOREHOUSE MACHINE Co. 
1742 Sixth Avenue, York, Pa. 


@ 


PROVING RINGS 


a 


CALIBRATING SYSTEMS 


UNIVERSAL CALIBRATING MACHINE 
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which uses plug-in, interchangeable 850” 
stvle preamplifiers, is housed in a 35-in.- 
high gray 
that movement 
rooms or into and out of elevators 


wheel-mounted steel cabinet 


permits easy between 


3604 


Sanborn Co 


Pulse Generator 
generator combined with 


Production of a pulse 
it synchroscope 
into a single compact unit is announced 
Designated PGB-1 radar pulse generator 
the purpose of the new piece Of test 
equipment is the generation of rectangular 
voltage pulses while providing the built-in 
they 
ind accurately measured 
Schae 


means by which mav be observed 


3605 


itz Encineering 


Experiment Controller A new device 
called Burd-Watcher II for 


programming, monitoring, and controlling 


automating 
reactions and distillations of any size is 

Reactions may be controlled 
above ambient temperature with heaters 


announced 
wr below ambient temperature with coolant 
solenoids activated as required 

Ne enti fu Glass 


{pparatusCo., 1) 3606 


14-in.-diameter 
with white increments 


Test 


yve-ease 


Gage —A_ large 
green dial 
1 completely new innovation in pressure 


test gages, permits “at-a-glance” pressure 
Available in ranges from 0 to 15 
to 0 to 10,000 psig, precision test gages are 


fluid 


readings 


especially recommended for critical 


r pheumatic pressure 
Seegers Insti 


applications 


3607 


iment Co 


Atlas-O 


..._ aed 2 over the world 


Give quick accurate answers to the de- 
teriorating effect of sunlight, weathering, 
washing and wearing of materials. A few 
minutes, hours, or days in Atlas-Ometers 
equals years of normal use deterioration. 
Indispensable for speed testing in 
product development and quality control 
in production. Exact standardized test 
programs can be repeated as frequently 
as required. 
Used extensively in these industries: 


Clothing mokers Automotive industry 


Consulting laboratories 
Plastic and coated fabrics Woolens and worsteds 
Electric manufacturing Rugs and carpets 
Dyestuffs and chemicals 
U.S. Government 
Rubber products 


Printing ink manufacturing 


Soaps and detergents 
Paint, varnish, dry colors 


and many others 
Complete manual on each machine on request 


Atlas Electric Devices Company 
4114 N. Ravenswood Ave., Chicago 13, Ill., U.S.A. 














Fade-Ometer = 
Weather-Ometer© $1350 up 
$2755 up. 


Lounder-Ometer® 
$875 complete with 
Complete with supplies. accessories and supplies. 


Cutting Dies —-Three dies are manu- 
factured to ASTM dimensions and feature 
the original ““NAKF’ which 
provides lor more economical and careful 
sample preparation than are experienced 
with conventional dies. Dies are available 
for the crease test (D 1295-53 T): El- 
resistance test (ID 1424-59 
will cut sample with notch and slit in one 


expulsion, 


mendort teat 


operation and the test for tear resistance 
of rubber D 624-54 


SMS Instrument Co 3608 


Dust-Free Cabinet -The new Model B 
Spec inlaire cabinet is an Inexpensive, dust- 
ree illuminated work chamber for stand- 
ird work benches for use in cleaned and 
The unit is designed to 
provide high dust arrestment 

Spec ialties, Inc 


hnon-« leaned “reas 


3609 


Absorption Tester The Vanceometer 
tester is designed to evaluate in numerical 
terms the absorption rate of sheet surfaces 
It provides i 
f maintaining quality control of 


ind forecast printability 
means 
the printing characteristics re quire d of pa- 
per and paperboard It also forecasts the 
rate ol absorption of other media such is 
adhesives, 

Testing 


starches, InKS, ete 


Vochine 


SIZES, 


¥ Ine 3610 


Oven \ new line of “cola wall 
shell 


ovens capable ol operating continuously it 


water-cooled high-vacuum bake 
any temperature within the ranges of 0 to 
500 C and 0 to 800 C has been developed 
The untformity within the 
work zone is held to within £5 (¢ 


Tri Vetal Works Ine 


temperature 


3611 


meters 


Weather testing translucent fiberglas for 
outdoor use in an Atlas Weather-Ometer at 
the Alsynite Company of America. 


Scorch 
Tester 
$230. 


s 


ms 
Random Tumble 


Pilling Tester 
$485 to $890. 


Accelerator 
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NEW LITERATURE 


Instrument Catalog 
describes measurement and control instru- 
ments available from Austria. 

The Austrian Trade Delegate 


A 56-page catalog 


6354 


Pycnometer—-The new Model 930 ai 
comparison pycnometer is described in a 
Brochure No >S6 


Rapid, 


recently published 


nondestructive volume measure 
ments for density and porosity determina- 
and 
solids are how possible with the new Beck 
man strument 


hand-operated 


tions of irregular, powdered, porous 
The device is « ompl tel) 


and requires no power 
source 
Beckman Scientific 


ents D 


and Process 


Tnstru 
6355 


New 
apparatus is 
Illustrated and deseribed 
are such laboratory 


Metallurgical Apparatus 
brochure on 


Ss purge 
metallurgical 
now available 
machine Ss as cutters, 
grinders, and 


mounting presses, portable 


ind cleetroly tu 


table-mounted polishers 

etchers and cleaners. 
Buehler, Ltd, 6356 
Temperature Chambers 

folder 


par ially 


New f-page 
describes | to 10 cu ft units es 
and job 
shop applications where temperatures from 

150 to +300 EF are 


saving, low-cost mechanical units are pir 


designed for laboratory 


required Space 


tured, along with cessories and special 
controls 
th Zero Produ 


Cincinnati S 


6357 
Power Supplies —Bulleiin P71 lists 
spec ifitations and features of six new 
models of power supplies for strain gages 
Continuously variable output ranges are 
from 0 to 30 v and 0 to 200 ma 
117 (95 to 135) v. 60 cps 


completely 


it input of 
each model is 
The bulletin 
lists all specifications, including the noisé 


transistorized 


level across a grounded 350-ohm bridge ot 
1.00 wv peak-to-peak 
Enaineerine ly 


Comp le T 
6358 


Oscillograph \ four-page Bulletin No 
5124 containing photos and specifications 
describes in full the operation of a new, 
low-cost, portable recording oscillograph 
now available 

Consolidated Electrodynan 


cs Corp. 6359 


Gas Survey Recorder —\ gas survey r¢ 
corder that cuts load research costs is the 
Catale 7] Vo 7) 
This 
views the basis tor scientific gas-demand 
studies, and 

can be minimized 

Fischer & Porter Co. 


subject ol a new t-page 


1543 recently published catalog re 


describes how surve\ costs 


6360 


Dust Analysis--New 
tion, Yust Topics, is now available 


H-page publica 
The 
latest issue of this periodical describes new 
equipment for dust surveys, air-pollution 
analysis, radiation protection, and special 
submicron filtration apparatus. 
specifications, operating 
and prices are given for each item. Over 
100 different instruments are described 

6361 


Complete 
characteristics, 


Gelman Instrument Co. 
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A new and funda- 
mental approach to 


materials from the 
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ENGINEERING MATERIALS SCIENCE 
by Cedric W. Richards, Stanford 


Key Features: 
e Late levelopmer l stigue are discussed including 


Vv incredsing 3mplit ide 


roperties are com bined with 


it the ena of eacn sec- 


emistry are revie 
nea point of view 


added from soli 


ion tneory integrated in the aiscussion througn 


out the text 


properties table Innotatea 


bibliographies and an appendix are designed to aid both 


ident and instructor 


Available January, 1961. Price approximately $8.50. 


Send for copies on approval to: 


WADSWORTH PUBLISHING COMPANY 


Belmont, California 
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[oma Catalog 
ANNIVERSARY EDITION 


Encyclopedic, factual, convenient 


More comprehensive than former editions, with 
changes in format resulting in a lighter weight 
volume, more convenient to handle. 


More than 20,000 items 


New edition lists more than 20,000 items of 
Apparatus and Reagents selected for labora- 
tories of Chemistry and Biology. Adequate 
stocks of all items listed are regularly carried 
in our stock for immediate shipment. 
Index is replete with cross references. 


Selection of Apparatus 


Selection is based on careful review and evalua- 
tion by our Technological staff. We therefore 
accept full responsibility for the satisfactory 
performance of every item listed. 


Distribution of the Catalog 


Copies will be sent to laboratory and pur- 
chasing personnel. Suggestions as to the catalog 
requirements of your laboratory or department 
will aid us in making adequate distribution. 


ARTHUR H. THOMAS CoO. 


More and more laboratories rely on a Laboratory Apparatus and Reagents 
VINE ST. AT 3RD + PHILADELPHIA, PA, 
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CARL 
| Zerss | 


Standard Metal Microscope 


This most modern instrument is designed on the Le-Chatelier 








principle which has proved so time-saving. Its heavy base 
and sturdy construction permit use in close proximity to 
machines, 

Samples are placed on the sliding stage, which allows minute 
displacement of specimens. Instrument is equipped with an 
illuminator using a 64 15W bulb and permitting illumination 
by the Koehler principle. Course and fine controls are on one 
spindle. Quick-change device permits rapid interchange- 
ability of monocular and binocular tubes. Resilient mounts 
on all high-power objectives protect front lens when contacting 
the specimens, 

Accessories are available for phase contrast observation and 


MASE OS WEY GEEMAnY photomicre wraphy. 


Write for literature 
COMPLETE 


~. 


485 FIFTH AVENUE, NEW YORK 17, N.Y. 
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THE ELMENDORF TEARING TESTER 


THE STANDARD OF THE WORLD FOR TESTING TEARING STRENGTH 


the Elmendorf Tearing Tester can be fitted with attach- 
to make Impact, Toughness and Torsion Tests on paper, 
films, textiles, etc. and still be used as a tearing tester 


ELMENDORF TORSION 
ATTACHMENT Permits 
testing of highly d 
rectional materials 
where failure nor- 
mally follows the 
line of least resist- 


ance, 


SPENCER IMPACT AT- 
TACHMENT for testing 
impact strength of 
plastic films, paper 


The Elmendorf Tearing Tester and laninates ELMENDORF TOUGH- 
measures the resistance t NESS ATTACHMENT 
tear ng of paper ae les Ideal for testing 
coud fabrics, foils Pp * = Write for full informa- materials subjected 
S laminates et ine 

tear test tells more about the tion on the Elmendorf to rapidly applied 
wearing quality of materials family of testing instru- or varying tensile 
than any other test used ments loads 


THWING-ALBERT INSTRUMENT COMPANY 


5339 Pulaski Avenue Philadelphia 44, U.S.A. 
£155 
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Autographic Plotters —A new brochure, 
Bulletin PG-100, on the line of multi-record 
autographic plotters Is being offered The 
bulletin contains application data and 
complete specifications on Gilmore stand- 
ard, high-speed, and extra-high-speed 
strain gage plotters; modular plotter; 
and segmental recorder and scanner 
plotter. 

Gilmore Industrie _ Ine. 6362 


Stopwatch—A new 16-page stopwatch 
selection guide describing a complete line 
of precision timing instruments for all seg- 
ments of industry, including production 
analysts, engineers, and other in design, 
testing, and control has been announced. 

Heuer Timer Corp 6363 


Laboratory Catalog--The 16-page La- 
Pine Apparatus Review 12 announces 
many new laboratory instruments such as 
spectrophotometers, pH meters, electro- 
balances, recorders, and related equip- 
ment, 

A rthu S LaPine & ( 0 6364 


Recorders New 48-page  llectronik 
Recorder Catalog No. C 15-la highlights 
new modular design features, the quick- 
changing 2- to 24-point electronik univer- 
sal multipoint recorder, and other elec- 
tronik strip and circular chart recorders 
ind precision indicators 

Vinneapol s-Honenvwell Requlator Co 

6365 


Calcium Determination— New 2-page 
data sheet describes a continuous, auto- 
matic method for determining the presence 
ol calcium down to parts pel million at a 
rate of 20 analvses per hour The 
analytical procedure 1s detailed \ flow 
diagram of the analytical system and ac- 
tual chart recordings derived therefrom 
are included 

Technicon Contre Tne 6366 


Inspection Lights -A bulletin describing 
and illustrating 12 types of inspection 
lights has been issued Included are direct 
tvpes tor surlace or interior Inspection, 
prefocused lights, adjustable-focus lights, 
lights combined with magnifying lenses, 
lights with rotatable mirrors for right-angl 
vision in relatively large bores, and bore- 
scopes for right-angle vision in small 
bores. 


Welch Allyn, Inc 6367 


WN 10) -7. 010) :1/ ss) 


Bjorksten Research Laboratories, Madi- 
son, Wisc. and Houston, Tex. announce 
the extension of their laboratory services 
to include custom organic syntheses. 
They have recently installed, in a separate 
building at their Madison laboratories, 
reaction and still equipment of up to 30- 
gal capacity suitable for organic syntheses, 
polymerizations, ete 


The International Nickel Co., Inc., 
New York, N. Y. A new technical service 


which will deal with nickel alloys at ele- 
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BR Soe For Scientists Everywhere” 


ADVANCED 
INSTRUMENTATION for 
GAS CHROMATOGRAPHY 


New 
BURRELL KROMO-TOG 
IONIZATION MODEL K-7 


e Ultra-Sensitive, 
Completely Safe, 
lonizing Detector 


e Analyzes Fixed Gases 
and Both Organic and 
Inorganic Compounds 


e Column Temperature 
Programming—Either 
Manual or Automatic 


The new Burrell Kromo-Tog Model K-7 is designed 
for the most accurate chromatographic analysis possi- 
ble. Its thermionic emission ionization detector has 
greatly increased sensitivity, speeds analysis and per- 
mits use of small diameter columns and smaller sam- 
ples. It is the only method that will analyze both 
organic and inorganic compounds as well as fixed or 
permanent gases. 

Superior standard equipment includes a gas sam- 
pler, column temperature indicator, automatic 
controller for constant or programmed temperature 
operation, built-in flowmeter, and flash vaporizer. Po- 
tentiometer recorder, offered separately, mounts next 
to Model K-7 on laboratory bench or table top. 


Request complete data—ask for Bulletin No. 841. 


BURRELL CORPORATION 


ENTIFIC INSTRUMENTS AND LABORATORY SUPPLIES 


2223 Fifth Avenue, Pittsburgh 19, Pa. 
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Plot your program 
with a pencil on 
ordinary graph paper 


DATA-TRAK 


will follow it 


Now, with only an ordinary graphite 
pencil and graph paper, you can feed 
program instructions to automatic 
process controls. Data-Trak follows 
pencil-drawn graphs anyone can pre- 
pare. High degrees of accuracy and 
reliability result from use of unique 
capacitive curve-following principle. 
Potentiometer output is proportional 
to drawn curve. 


Graphs last indefinitely because 
stvlus doesn’t touch the paper. Data- 
Trak drum 


even be programmed automiatica ly. 


speed is variable, can 


Drum rotates continuously on scme 
models for cyclic programming. 


— EH RESEARCH 


Write Dept. AB, Box 6164, Minneapolis 24, Minn 
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vated temperatures has been established in 
the Development and Research Division of 
the International Nickel Co., Inc., accord- 
ing to an announcement by F. L. LaQue, 
vice-president and manager of the division. 
This new High-Temperature Engineering 
Section will serve industry on all problems 
arising in the use of materials in environ- 
ments at elevated temperatures. The new 
section will develop and disseminate tech- 
nical information in the field of high tem- 
peratures and will also be prepared to give 
advice on the selection of appropriate ma- 
terials for high-temperature applications 


Physics Research Laboratories, Hemp- 
stead, N. Y.—-was founded in 1952 as a 
consulting service to several fields of ap- 
plied physics and instrumentation. The 
increasing demand for greater precision ol 
measurement and the verification of ac- 
curacies usually available only from the 
National Bureau of Standards caused PRL 
to open its laboratory facilities on a com- 
mercial basis 
available 


Thus, the industry now has 
standards electrical 
calibration 


a primary 
testing and using 
standards and basic measuring instruments 
traceable to the National Bureau of Stand- 
ards 


facility, 


MATERIALS 


Lubricant-—Extreme-pressure, antiscor- 
ing lubricant, a highly effective lube oil for 
extreme pressure in machine tool and other 
manufacturing available. 
Manufacturer claims that lubricant will 
withstand 20 tons pressure pet 
inch without breakdown 

Chicago Manufacturing & 
Co., Chicaao SI 


processes, is 
square 


Dish thuting 


Magnet Wire 


abrasion-resistant magnet wire employing 


A new high-temperature, 


. cross-linked polymer for insulation has 
been announced. The new wire, called 
Hitemp FX, possesses unusual abrasion 
resistance, in addition to operating con- 
tinuously at temperatures in excess of 260 
C. Its tough yet thin insulation over- 
comes the problems of poor abrasion, cold 
flow, and resistance to impregnating and 
potting encountered in other 
perature insulation. 

Hit mp Wires Co., Div. of Sin plex Wire 
and Cable Co., Westbury, N. ¥ 


high-tem- 


Aluminum Porcelain Enamels— Porce- 
lain-enameled aluminum is the subject of a 
new 6-page supplement to Lead in the 
Ceramic Industries, published by Lead In- 
dustries Assn. Containing information on 
the chemistry and properties of these lead- 
bearing enamels, the supplement is de- 
signed to give the potential producer ol 
porcelain-enameled aluminum products in- 
formation on what these enamels are and 
what thev will do. Porcelain-enameled 
aluminum is a durable, scratch-resistant, 
colortast finish that will not fade or lose its 
surface finish after long exposure to the 
weather or to constant cleaning with alk- 


aline detergents. femarkably, the glass) 
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FASTER, EASIER WAY 
to determine petroleum 
hydrocarbon types 
by the F-I-A method 


Phillips 3 


Chromanatyer 


U-V CHROMATOGRAPHIC ANALYZER 


Developed specially for the ASTM D-2 
Fluorescent Indicator Adsorption Meth- 
od, the Jarrell-Ash Phillips ‘‘Chromana- 
lyzer’’® enables the petroleum analyst 
to determine aromatic, olefinic, and 
saturated hydrocarbons more rapidly 
and conveniently than possible with 


existing F-l-A apparatus. 


Shorter (3-foot) columns require less transit 
time; are less fragile, easier to fill and clean 


Operates under normal room lighting no 
darkroom required. 


Uniform, standardized ultraviolet illumination 
twin “blacklight” tubes always at fixed distance 
and angle. 

Boundary points mechanically recorded in ink 
on strip chart. 

Compact, self-contained instrument occupies 
only 16” x 25” of bench space. 


Accommodates up to eight samples. 


Write for detailed literature and 
ASTM F-I-A method outline. 


JARRELL-ASH CO. 


26 Farwell St., Newtonville 60, Mass. 
San Mateo, Calif 
Costa Mesa, Calif Detroit, Mich Pittsburgh, Penna. 
Chicago, Ill Atlanta, Georgia New Brunswick, N. J. 
CANADA: Technical Service Laboratories, Toronto 
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THE SPOT GALVANOMETER 
Laboratory Accuracy ... Shop Ruggedness 


Ihe Cambridge Spot Galvanometer provides a complete outfit 


galvanometer, Jamp and scale—in one self-contained plastic 


cast It is robust, has a stable zero and does not require accu- 
rate leveling Ihe sharply defined spot can easily be read at a 
lamp may be operated on A.C. current or 6 volt 


Sensitivities are 19, 30 o 


distance Ihe 


battery 170 mm. per microampere 


using coils of 20, 50 or 400 ohms 


respectively. Scale can be 


read to 0.2 mm 





OTHER GALVANOMETERS ARE AVAILABLE 
FOR A VARIETY OF APPLICATIONS IN 
INDUSTRY AND RESEARCH. 


SEND FOR PRINTED LITERATURE 








CAMBRIDGE INSTRUMENT CO., INC. 

1682 Graybar Bidg., 420 Lex. Ave., N.Y. 17, N.Y. 

MANUFACTURERS OF PRECISION INSTRUMEMTS 
CIRCLE 908 ON READER SERVICE CARD 


PIONEER 


LOW COST 
NEW! sonarony 


For drying, baking, annealing, con- 
ditioning, sterilizing, evaporating and 
heat treating. 


MODEL LO-200C 


Welded steel construction, 


Thermostat control — 
U. L. APPROVED. 


Damper controlled induced 
air circulation. 


Cool handle — explosion- 
proof door latch. 


Nickle plated shelves and 
interior hardware. 
Gray-green Hammerloid 
baked enamel exterior. 


Operating range to 200° C. Thermostat response sensitivity +1° C. 
An efficient system of air intake and exhaust vents provide excep- 
tionally fast drying. Ready for plug in. Thermometer and two re- 
movable shelves included. 110 and 220 volt units available 


88 Standard models — larger bench, cabinet and walk-in ovens. 
Write for bulletins with prices. 


GRIEVE-HENDRY CO. 
1356 N. Elston Ave., 


Chicago 22, Ill. 
CIRCLE 909 ON READER SERVICE CARD 


January 1961 


REMOTE | ; 
READING | 


LOAD CELL 


Dillon 


LOAD CELL SYSTEM 


READS DIRECTLY IN POUNDS 
NO CIRCUIT BALANCING. NO 
CHARTS. CHOICE OF TENSILE 
COMPRESSION OR PUSH-PULL. 


Designed upon differential transformer principle. Has no internal 
gears, levers or linkage to bind or wear. 

Dillon Load Cells are accurate to within 44 of 1% of full ca- 
pacity at any point on dial. Non-magnetic. Sensitive to load 
change of 1/10th of 1% of scale capacity. Tare loads up to 30% 
can be quickly canceled. Linear dial spacing made possible due 
to fact that output from Load Cell is in exact linear relation to 
mechanical displacement. 

12 volt DC battery operated model or straight AC model op- 
tional. As many as four Load Cells may be used with one Indicator 
which totalizes individual loads. Minute elonga- nm 
tion of Load Cell, even when operating at peak, 
varies between .002” and .004” depending upon 
capacity. 

Load Cells are fully sealed. Most capacities 
are of beryllium copper. Can't rust or corrode. 

Explosion-proof versions can be supplied on 
order. AN type sockets and plugs used through- 
out with heavy duty cable. 

Temperature compensated circuit utilizes semi- 
conductors entirely. No tubes. No compiicated, 
troublesome amplifiers. Load Ce!l safety factor 
is 4-1. Hysteresis is less than 1/10th of 1% 
of full scale capacity. Recorder jack is standard. 

27 DIFFERENT CAPACITIES from as low as 0-150 pounds up to as 
high as 0-200,000 pounds. Variety of connectors such as swivel 
hooks, cable sockets, threaded studs, etc., available as accessories. 


COSTS YOU NOTHING TO INVESTIGATE. WRITE 
TODAY FOR PROFUSELY ILLUSTRATED BROCHURE. 


WRITE DEPT. B2 
+ 
w.c. Dillon & CO.,INC. 


14620 KESWICK STREET 
CIRCLE 910 ON READER SERVICE CARD 


LC-2 


PHONE: STate 5-3186 
VAN NUYS 35, CALIF. 
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CompuDyne’s DYNATEST™* machine 
loads 50,000 pounds at 20 cps 
and can fellow a programmed 
heating rate of 200°F /sec. 

to 3000°F simultaneously 


Now you can get dynamic 
characteristics well beyond the capa- 
bilities of conventional test machines by 
using DY NATEST Model DTM-3. The 
new machine meets demands created 
by rapid technological developments 
in nuclear, aeronautical, space vehicle 
and propulsion fields. 

The Dynatest machine features a 
high-speed DYNAJACK* electrohy- 
draulic ram arranged to program force 
and strain applied to the specimen. 
Continuous cyclical force or strain 
versus time may be employed with 
manual or full automatic programming 
Temperature programming is accom- 
plished by close coupled 
heating or combinations of 
inductive or radiant heating. Tempera- 
ture is detected with a low mass ther- 
mocouple welded to the specimen. 

Special environmental testing is great- 
ly simplified because the Dynajack hy- 
draulic load cylinder, load cell, and 
extensometer are easy to remove and 
can be placed in special jigs if necessary. 

Complete specifications and details are 
in Data Sheet S-101. Write for 
copy today. 


response 


resistance 


resistive 


soul 


*Tradename 


CompuDyne 
Corporation 
400 South.Warminster Road 


Hatboro, Pennsylvania 
CIRCLE 911 ON READER SERVICE CARD 





| MATERIALS 


(Continued from p. 72) 


porcelain-enameled coating is no deter- | 


rent to cutting, sawing, shearing, or drill- | 


ing of the metal. 

Lead Industries Assn., New York, N.Y. 

Single Crystals—The high-purity single 
crystals of refractory metals produced at 
the ultra-high-purity materials laboratory 
of Materials Research Corp. go out into 
the world equipped with a pedigree. On 
the data sheet accompanying each one 


there are full specifications: crystal orien- | 


tation as determined by Laue X-ray tech- 


niques, dislocation count, hardness meas- | 


urement, chemical production 
procedures, etc. 


Vaterials Research Corp., 


analysis, 
Yon ke rs, N. Y. 


Graphite and Carbon Felts-——- Nonwoven 
forms of flexible graphite and carbon are 
produced by the same process as graphite 
cloth. 
these products is about 0.0003 in. Insula- 
tion, gas filtration, and gasketing are some 
of the expected uses of these new, high- 
temperature, flexible materials. Oxidation 
in air is not a problem up to 650 to 700 F 
In neutral and reducing atmospheres all 
these felts can be used at temperatures up 
to about 5000 F. 
felts at 3000 F is about double that at room 
temperature. — Electrical 
graphite felts decreases at 2500 F to about 
50 per cent that of the room-temperature 
value. When compressed toa density of 
about 8 lb per cu ft 


resistance — of 


the thermal conduc- 


The diameter of the filaments in | 


The strength of graphite | 


tivity of grade WDE carbon felt is about | 
0.2 Btu ft per hr sq ft deg Fahr at room | 


temperature Comprehensive thermal 
conductivity data for all grades is being 
determined. At room temperature the 
specific heat of these felts is 0.16 Btu per Ib 
deg Fahr, rising to 0.40 at 2700 F. 

Vew York, N.Y 


Vational Carbon Co.. 


Sonofin 


wide 
been 


patible with a 
agents, 


variety of finishing 
announced.  Sonofin 
3639A is a low-cost softener and lubricant 
recommended for use in textile wet process- 
ing. It isa monionic, white liquid which, 
according to Sonneborn, can be used with 
resins, catalysts, dye fixatives, and dyes. 
Sonofin 3639A emulsions are noteworthy 
for their uniformly fine particle size (less 
than 1 micron 
mends it for 


has 


The company recom- 
use in package dyeing 
machines, and further points out that knit- 
ting yarns treated with the new product 
are soft, resist shedding, and assure trouble- 
free knitting with better and consistently 
uniform stitch formation. The use of the 
product with wash-and-wear and crease 
and synthetic 
fabrics increases tear strength, abrasion 
It lubri- 
cates and minimizes friction between the 
threads, resulting in improved wear, re- 
needle cutting, vetter 


resistant resins on cotton 


resistance, and crease recovery. 


duced and sew- 
ability. 
Sonneborn Chemical and Refining Co w, 


Vi 1 York, N. Y. 


A new textile softener known 
as Sonofin 3639A, which is said to be com- | 


STE os 


geni® 


CONCRETE 
TESTER 





250,000 POUNDS CAPACITY FOR 
TESTING CONCRETE CUBES, BLOCKS, 
BEAMS AND CYLINDERS. 


SIMPLE TO OPERATE: Loads 
are quickly attained by easy 
hand operation. The applied 
loads are shown on a large 
diameter dial gauge. 

PRICE $580.00 F.O.B. CHICAGO 

CT-718 BULLETIN 


SUIS =: 


4711 W. NORTH AVENUE + CHICAGO 39, ILLINOIS 
CIRCLE 912 ON READER SERVICE CARD 


WRITE TODAY FOR 


Materials Research & Standards 





NEW MEMBERS 


The following 32 members were elected from November 10 to 
December 6, 1960, making the total membership 10,582 . . . Welcome to ASTM. 


Names are arranged alphabetically, company members first then individuals. 


Your 


ASTM Year Book shows the areas covered by the respective Districts. 


Chicago District 

Stubbings, Robert, director, 

Milwaukee School of 
waukee, Wis. 


Inst., 
Mil- 


Leather 
Engineering 


Cleveland District 
Hinsdale, C. M., chief specification writer, 
Schafer, Flynn & Williams, Cleveland 14, 
Ohio. 


Mississippi Valley District 
Cooper, William H., fire protection engineer, 
Military Air Transport Service, Scott Air 
Force Base, Ill. 
Wilbur, Ralph C., manager, Refinery Labora- 
tory, Shell Oil Co., Wood River, Il} 


New England District 


Brennan, John Emmet, III, structural en- 
gineer, Perley F. Gilbert Archi- 
tects, Lowell, Mass [A 

Cholmar, Sidney, package engineer, 
Cor Corp., Springfield, Mass 

Peck, Robert D., president, Controlled FE: 
vironment, Inc., Needhan Mass 


Associates 


Fome- 


New York District 
Arlin Chemicals, Inc., Leo Liberthso: 
cal director, Building Product 
Carlstadt, N. J 
Elmer, Lloyd A., manager 


Generai Devices, In« 


techni- 
Div., 

New 

, Princetor 

Siedenberg, Julius, chief chemist, Schwarz 
Laboratories, Inc., Mt. Vernon, N. ¥ 

Stack, Eugene A., metallurgical engi 
Reaction Motors, Division of 
Chemical Corp., Denville, N. J 


Products 


Northern California District 

Allen, Rex Whitaker, arch 
cisco, Calif. 

Bellah, Willard, laboratory technicia 
Porter Co., Inc., Pioneer Works, Pit 
Calif. [A 

Rainey, Edgar W., metallurgist 
Calif 


itect, San Fran- 


Ohio Valley District 


Kuhlmann, Henry W., project 
Battelle Memorial Inst., Colur 


Philadelphia District 

Sarver, Clifford F., direct 

perial Type Metal Co., Philadelphia 
Van Gavree, R. L., manager 

Dept., Reeves-Hoffman Div., 

Corporation of America, Ca 


or ol researc! Ir 
Pa 
I ngineering 

Dy1 an 


Pa 


rlisk 


Pittsburgh District 


Houze Glass Corp., Albert 
research and development, 


Pa 


Lewis 
Point 


manager 


Marion, 


Rocky Mountain District 
Portland Cement Company of Utah, hdwin S 
Gallacher. production manager, Salt Lake 
City, Utah. 


Southeast District 
Cook, E. Lewis, president and general man 
ager, Industrial Metals Inc., 
Chattanooga, Tenn. 
Nolan, George P., branch 
burg Testing Laboratory, 


esting Co 


manager, Pitts- 


Nashville, Tenn 


Southern California District 
United Earth Sciences, Division of United 
ElectroDynamics, Inc., T. Winston, project 
engineer, Pasadena, Calif. 


Southwest District 
Amis, Thomas L., executive vice-president 
and general manager, Wesco Materials 
Corp., Dallas, Tex. 


* [A Member. 


denotes Associat« 


esse =——-—5 


DeManuelle, John P., chief chemist, Polymer 


Chemicals 


Div.. W. R. 


Grace and Co., 


Baton Rouge, La. 


Guevara, Eduardo 4 


J., president, Concrete 


Controls, Inc., New Orleans, La. 
Thomas, Gray I., branch manager, The Mas- 
ter Builders Co., Cleveland, Ohio. 


Washington, D. C., District 


Stier, Howard L., director, Division of Sta- 


tistics, National Canners Assn., Washing- 
ton, D. C. 


Western New York District 


Pullerits, K., Raymond International Co., 
Ltd., Toronto, Ont., Canada 


Outside Established Districts 
Nevada, University of, Library, Reno, Nev. 


Other Than U. S. Possessions 


Instituto Nacional de Tecnologia Industrial, 
Salvador M. del Carril, president, Buenos 
Aires, Argentina. 

Kerr, W. David, director of research and de- 
velopment, pulp, Research Laboratories, 
Fraser Cos., Ltd., Atholville, N. B., 
Canada. 

Reimer, D. V., production manager, Coast 
Steel Fabricators, Ltd., Lake-City Indus- 
trial Park, Burnaby, B. C., Canada. 
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SIEVE ANALYSIS QUICKLY, ACCURATELY 


2ST S 
SHAW 








Eliminate all guess work and rule of thumb 
method of determining particle size. 

will definitely establish the particle size 
required and set a standard for ideal production 
—provide permanent operational records. 
Syntron Vibrating Test Sieve Shakers provide 
these sieve analyses quickly and accurately 
contributing to a more profitable operation, 
insuring customer satisfaction, and a definitely 
uniform end product. 
The electromagnetic drive unit produces 3600 
vibrations per minute. It combines a sharp posi- 
tive vertical movement with a slow rotating mo- 
tion minimizing particle deterioration, induces 
faster separation, and insures high accuracy. 
Equipped with a preset timer for accurate time 
test periods and a rheostat control for adjusting 
the voltage for uniform tests of all samples. 
Easy to operate, easy to maintain. 


—— a ee ee ee ee ee ee ee ee ee 


7 


Write 
for a 
Syntron 
Catalog 
today 
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¢ 


—— oe ee eee ee ee ee ee eee ee ee 


SY 


SYVZRCN 


FOR FURTHER INFORMATION CIRCLE 


























NTRON COMPANY 


444 Lexington Avenue*Homer City, Pa. 


$13 ON READER SERVICE CARD 





GOVERNMENT STANDARDS CHANGES 


Tue FeperRau Supply Service of the General Services 
Administration is charged with the responsibility for establishing 
specifications to be used by the Federal Government for Procure- 
ment of materials and supplies. The GSA issues an annual Index 
of Initiation of Federal Specifications Projects, and monthly sup- 
plements 


The following items appeared in Supplement 8 for October, 1960 


INITIATIONS 


Assigned 

Agency & 

Type of Symbol or Preparing 

Title Action Number Activity 





Steel, Chemical Composition and 
Hardenability Chg. Fed. Std: No 
Not. 2 66b 
Aluminum Alloy Bars, Rods, and 
Wire, Rolled, Drawn, or Cold- 
Finished, 2024 oe . Am. QQ-A-268a 


DOD-AFSSC 


DOD-USAF 


Artificial Leather, Cloth, Coated 
Vinyl Resin (Upholstery) . Am. 2 CCC-A-700b GSA-FSS 
Beiting, Conveyor, Rubber Rev 2Z-B-206 COM-NBS 
Building Board, Asbestos-Cement, 
Corrugated Rev 
Cable, Power, Electrical (Rubber- 
insulated, Building Type) and 
Wire, Electrical (Rubber-insu- 
lated, Building Type) J-C-103b GSA-FSS 


SS-B-750b GSA-FSS 


Carpet and Rug, Wool, Wool- 

Nylon, Loop Pile, Woven PD DDD-1-1la GSA-FSS 
Cleaning Compound, Optical Lens , P-C-438 7 DOD-Army-QM 
Cloth, Cotton (Waffle Weave) PD DDD-1-31 GSA-FSS 
Compress, Gauze DDD-C-570b VA-MS-DM&S 
Copper Alloy Ingots, Leaded and 

Nonleaded Tin Bronze, Red 

Brass and Semi-red Brass QQ-C-525 DOD-Navy-Ships 
Creosote, Coal-Tar-Solution TT-C-00650 AGR-FS 
Cushioning Material, Poiystyrene, 

Expanded, Resilient and Flex- 

ible PPP-C-00850 GSA-FSS 
Gasoline, Automotive , VV-G-76a DOD-Army-Ord 


With infinitely variable speed over a wide range it is 
possible for the operator to select the exact speed 
desired for the particular sample at hand. The complete 
speed range is controlled by turning a knob. No crank- 
ing is required to change speed, no belts, pulleys or 
mechanical clutches are used, eliminating the source 
of most vibration present in other variable speed polish- 
ers. The electronic control is accomplished through the 
use of only one vacuum tube and the complete elec- 
tronic circuit is mounted on a 4” x 4” panel easily 
accessible on the outside of the motor. 


The 1851 Polimet series is furnished in the Buehler 
steel polishing tables, finished in silver gray hammer- 
tone. The top and edges of the table are black formica. 
One, two, or three unit tables are available. 


Grease, Lubricating, Locomotive.. Rev. VV-G-679a 
Insulation Block, Pipe Covering 
and Cement, Thermal, Calcium 
Silicate (for Temperatures up to 
EE HH-1-523a 
Am. 1 
Lacquer, Cellulose Nitrate, Gloss. Rev. TT-L-31c 
TT-L-0031b 


DOD-Army-Ord 


GSA-FSS 
GSA-FSS 





SPECIFICATIONS AND STANDARDS APPROVED FOR PRINTING 


Title 


Symbol or 
Number 





Identification Marking of Copper and Copper-Base Alloy Mill 


Products. . ' 
Metals, Test Methods 
Steel, Chemical Composition and Hardenability 


Adhesive, Urea-Resin-Type (Liquid and Powder) 


Aluminum-Alloy Bar, Rod, and Wire (Free-Machining), 2011 


Aluminum-Alloy Forgings, Heat Treated 

Ammonium Chloride (Sal Ammoniac). Technical 
Artificial Leather, Cloth, Coated, Viny! Resin (Upholstery) 
Baking Soda (Sodium Bicarbonate) 

Cardboard and Railroad Board (Manila and Wood) 
Cleaning Solution, Porcelain 

Cloth, Cotton, Broadcloth, Mercerized 

Cloth, Cotton, Chambray 

Cloth, Nylon Bunting and Cloth, Nylon-and-Wool Bunting 
Conduit, Metal, Rigid (Eiectrical, Aluminum) 

Ethylene Glycol Monoethy! Ether, Technical 

Fiberboard, Insulating... . 

Funnel, Filtering, Laboratory, Glass, Buchner Type 
Funnel, Filtering, Laboratory, Porcelain, Buchner Type 
Gold Leaf eset 

Insulation Board, Thermal, and Insulation Block, Thermal 
Magnesium Alloy, Sand Casting 

Mattress, Bed, Latex Foam 

Molding Plastic, Methacrylate 

Paint, Ready-Mixed, Outside, Medium-Chrome- Yellow 
Paper, Book 

Paper, Cover. 

Paper, Duplicating, Copy, Liquid Process 

Paper, Index 

Plywood, Flat-Panel 

Potassium Hydroxide, Technical 

Stee! Sheets, Carbon, Cold-Rolled 

Steel, Sheet, Carbon, Hot-Rolled 

Sweeping Compound Absorbent Material, Oil and Water 


67a 
Fed. Std. No. 
185 


Fed. Test Method 
Std. No. 15la 
Fed. Std. No. 
66b 
MMM-A-188b 
QQ-A-365c 
QQ-A-367e 
0-A-491c 
CCC-A-700b 
EE-B-86b 
UU-C-201e 
P-C-450b 
CCC-C-437b 
CCC-C-231c 
CCC-C-476b 
WW-C-540a 
TT-E-781b 
LLL-F-321b 
DD-F-776c 
DD-F-786c 
QQ-G-547 
LLL-1-535 


UU-P-232b 
UU-P-258f 
NN-P-530a 
0-P-566 
QQ-S-692b 
0Q-S-693b 
P-S-865a 





A NEW NAME IN 


METALLOGRAPHIC POLISHERS 


QUIET OPERATION 
VIBRATION FREE 
EASY CONTROL 
HIGH TORQUE-—'2 h.p. 


fF) 1851-3 
Cy Buhlar. Ltd. METALLURGICAL APPARATUS 


2120 GREENWOOD ST., EVANSTON, ILLINOIS, U.S.A. 


CIRCLE 914 ON READER SERVICE CARD 


VARIABLE SPEED—100-1200 r.p.m. 


AVAILABLE IN 1, 2 or 3 UNIT TABLES 
INTERCHANGEABLE BALANCED WHEELS 
VITREOUS FINISHED, EASY TO CLEAN BOWL 


Materials Research & Standards 





af 
CALENDAR 
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Bird Watching 
doesnt cost oe 


os) 


Thermomefer —— | 





THERM-O-WATCHI 
: Saves Money/ 


INSTRUMENTS for 
RESEARCH and 
INDUSTRY 
CHELTENHAM, PA. 


WIDE-ANGLE PROTECTION 180° 360 


Send for Catalog 





INSTRUMENTS for 
RESEARCH and 
INDUSTRY 
CHELTENHAM, PA 


CIRCLE 915 ON READER SERVICE CARD 
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January 


| in the 


29-February 3—American Insti- 
tute of Electrical Engineers, Winter 
General Meeting, Hotel Statler, New 
York, N. Y. 

February 7-9—Society of the Plastics 
Industry, Reinforced Plastics Div., 
Kdgewater Beach Hotel, Chicago, Il. 

February 13-16-—-American Society of 
Heating, Refrigerating and Air-Con- 
ditioning Engineers, Semi-Annual Meet- 
ing and Exposition, Conrad Hilton Ho- 
tel, Chicago, Il. 

February 15-17—-American Institute of 
Electrical Engineers, Institute of Radio 
engineers, University of Pennsylvania; 
Solid-State Cireuits Conference, Phila- 
delphia, Pa 

February 20-23 American Concrete 
Inst., 57th Annual Convention, The 
Chase-Park Plaza Hotels, St. Louis, 
Mo. 

February 20-23—Technical Association 
of the Pulp and Paper Industry, 46th 
Annual Meeting, Hotel 
New York, N Le 

February 26-March 1—-American Insti- 
tute of Chemical Engineers, National 
Meeting, Hotel Roosevelt, New Orleans, 
La 

February 26-March 2—American Insti- 
tute of Mining, Metallurgical, and 
Petroleum Engineers, Annu:al Meeting 
The Chase-Park Plaza Hotels, St. Louis, 
No 

February 27-March 1 
Iron and Steel 
Meeting, 


Commodore 


Association of 

Engineers, Western 

Hotel Statler, Los Angeles 

March 5-8—American Road Builders’ 
Assn., Chalfonte-Haddon Hall, Atlant 
City, N. J 

March 7-9 American Railway Engineer- 
ing Assn., Annual Meeting, Conrad Hil- 
ton Hotel Chicago, Ill. 

March 11-14--The Steel Founders’ So- 
ciety of America, Annual Meeting, 
Drake Hotel, Chicago, Ill 

March 13-17--National Association of 
Corrosion Engineers, Annual 

and Show, Statler Hotel, 


Conter- 
Buffalo, 
20-23 


Radio En- 
New 


Mare ch Institute of 
gineers, National 
York, N. \ - 

March 20-24—-American Society for Met- 
als, Western Metal I}xposition and 

Pan-Pacifie Auditorium, Los 
Angeles, Calif. 

March 21-30 
ciety, St. 


Convention, 


Congress, 


American Chemical So- 
Louis, Mo. 


BOOKSHELF 


Continued from p. 53 


| The Nature and Properties of 


Engineering Materials 


Zbigniew D. Jastrzebski; John Wiley and Sons, 
Inc., New York, N. Y. (1959); 371 pp.; Illus.; 
$11. 


THIS BOOK was reviewed 

July issue of the ASTM BULLETIN 

under the title, The Structure of Matter. 

i. correct title of the book is The 

Vature and Properties of Engineering 
Mate rials. 


volume and density 
measurements 
in minutes 


The new Beckman Model 930 Air 
Comparison Pycnometer* is a 
revolutionary means of making 
volume measurements for accurate, 
fast density determinations of ir- 
regular, powdered and porous solids. 
® Quick...volume readings in 

one to five minutes, saving hours 
over conventional methods. 

* Convenient...no liquids, no gas 
pressure determinations, no constant 
temperature baths, no fragile 

flasks or cumbersome apparatus. 

* Accurate...direct digital readout to 
0.1 cc, graduated to hundredths of a cc. 
¢ Rugged...portable... mechanical, 
requires no electric power. 

For more information about this 
time-saving new technique for making 
true volume, apparent volume, 
porosity, and density determinations, 
contact your Beckman authorized 
laboratory apparatus dealer, 

or write for Data File 51 -1-2 


*pat 


tfornia 
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For fast, accurate 
measurement of 


SURFACE-INTERFACIAL 
TENSIONS 


CENCO-du Nouy 


the original 


TENSIOMETER™ 


Measures surface or inter- 
facial tensions by the ring 
method. Precise determina- 
tions in a matter of minutes. 
Upward or downward forces 
are read directly —reproduc- 
ible to within 0.05 dyne. 
(See ASTM D971-50) 


With platinum ring and 
metal case $439.50 


CENTRAL SCIENTIFIC CO. 
A Subsidiary of Cenco Instruments Corporation 
1718-G Irving Park Roud « Chicago 13, Illinois 
Mountainside, N. J Montreal Santa Clara 
Somerville, Mass Toronto Los Angeles 
Birmingham, Ala. Ottawa Vancouver Houston 
Cenco S.A., Breda, The Netherlands Tulsa 
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ELECTRONIC 
VARIABLE-SPEED 


AG CONTROLLER and 
Matching DC MOTOR 


2T60 ELECTRONIC CONTROLLER 
with matching 1/50 H.P. DC MOTOR 


S$ 


Complete, F.0.B., 
Las Vegas, 
Nevada 
SPECIFICATIONS 


@ Thyraton tube operated controller 

gives stepless operation @ Input: 

110-120 V., 60 cy. single phase @ 

Output: 0-120 V., 200 ma. DC to 

armature @ 1/50 H.P. ball bearing, Other models to 
right angle, gear head, shunt wound, 3 44H. motors 
DC motor @ Reversible © Armature 
shaft is extended @ Armature speed 
0 to 4000 R.P.M. @ Motors in gear Request data. 
ratios: 6, 18, 30, 36, 60, 100, 300, 

540, and 1120:1 in stock. 


GERALD K. HELLER CO. 


2673 South Western Street, Las Vegas, Nevada, P.O. Box 4426 


available. 
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INDEX TO ADVERTISERS 


ATLAS ELECTRIC DEVICES CO 


BALDWIN DIV., WIEDEMANN MACHINE CO 
BECKMAN INSTRUMENTS, IN¢ 

BUEHLER LTD 

BURRELL CORP 





(AMBRIDGE INSTRUMENT CO., IN¢ 
SENTRAL SCIENTIFIC CO 
-UDYNE CORP 
STOM SCIENTIFIC INSTRUMENTS, ING 


DELTA CHEMICAL WORKsS, IN¢ 
DILLON & CO., IN¢ Ww. ¢ 


EASTMAN KODAK CO 
EBERBACH CORP 


FISHER SCIENTIFI 
FORNEY'S INC 
PESTER DIVISION 


GENERAL RADIO CO 
GILSON SCREEN CO 
GRIEVE-HENDRY 


LON ENGINEERING CORP 
“RUMENTS FOR RESEARCH ANI) INDUSTRY 


JARRELL-ASH CO 
KLETT MFG. CO 
MOREHOUSE MACHINE CO 


OLSEN TESTING MACHINE CO.. TINIUS 
OZONE RESEARCH AND EQUIPMENT CORP. 


PICKER X-RAY CORP 
RESEARCH IN¢ 


SARGENT & CO., E. H 

SCOTT TESTERS, INC 

SEORE INSTRUMENT & MFG. CO., INC 
SIEBURG INDUSTRIES, IN¢ 

SMS INSTRUMENT CO 

SOILTEST, INC 

SYNTRON CO 





TAGLIABUE DIV., MARSHALLTOWN MPG., INC, 
TESTING MACHINES, IN¢ 

THOMAS CO., ARTHUR H 

THWING-ALBERT INSTRUMENT CO 


UNITRON INSTRUMENT CO 


WADSWORTH PUBLISHING 
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GOVERNMENT STANDARDS CHANGES 


ford _ AUTOMATIC TITRATOR 


INTERIM FEDERAL SPECIFICATIONS ISSUED | 


‘ie tee quickly measures 


Title Action Number 
petroleum 
Cable, Power, Electrical (Rubber-Insulated, Building-Type) and 


Wire Electrical (Rubber-insulated, Building Type) (GSA-FSS) j 
(Rev. FS).... J-C-103b Oe , bromine 
Lacquer, Rubbing, Clear F (tor ‘Wood Furniture) (GSA- -FSS) eve im’ 

es TT--0087a , e numbers 


. TT-T-00548b 
owe, Coated (Tab! e and ‘Shelf) (GSA- FSS) (Am- 1) % CCC-C-417a 
Type Cleaner, Liquid, with Dauber (1,1,1-Trichioroe thane) ( 7SA- 

FSS) (Am-1). ; P-T-936b 
Creosote, Coal-Tar- Solution (AGR- FSS) : (Rev. FS) ge eee TT-C-00650 
Pipe, Drain and Sewer, Plastic (GSA-FSS).. .. 3 WW-P-00380 
Blanket, Bed Other than All-Wool (GSA-FSS) (Am- 1) Am.1 DDD-5-421d 
Carpet, Loop, and Rug, Loop (Wool Pile, Knitted) (GSA-FSS)(Am-1) Am.1 ODD-C-80a 








PURCHASE DESCRIPTIONS ISSUED 


Type of 
Title Action Number 





Carpet and Rug, Nylon, High-Low Loop Pile, Tufted New DDD-1-25 A versatile coulometric titrator especially suited to deter- 
Carpet and Rug, Nylon, High-Low Loop Pile, Woven, Velvet Type New DDD-I- mine the olefin content of gasoline as bromine number. With 
+ an = — eg — — a — na DDD-1- the flick of a switch, reaction time registers in tenths of 
ug, Wool, Level-Cut Pile, Wov ; a ; . ts 
Carpet and Rug, Wool, Multi-Level, Textured, Loop Pile, Brussels Type. New seconds directly on the titrator, rapid! y> accurately », and 
Carpet and Rug, Wool, Random Tweed Loop Pile, Tufted . New automatically. This Cenco instrument is capable of titrat- 
Carpet and Rug, Wool, Woven, High-Low Loop Pile, Textured. . New ing a wide range of olefins as well as mercaptans without 


the use of standard solutions. 20928-2 with electrodes $695.00 
comemaameus | Licensed under patent rights Standard Oil Co. (Ind.) 


Symbol or ane CENTRAL SCIENTIFIC CO. 
Title Number ee A Subsidiary of Cenco instruments Corporation 
1718-G Irving Park Roade Chicago 13, Illinois 
Bags, Shipping, Cushioned... . PPP-B-30 Superseded by PPP-S-30 et a aieees "Gomis 
Flannel, Cotton, Heavy (for Table Felts). CCC-F-456a Superseded by CCC-C-460 Somerville Alesse Saraaie Los Angeles 
Paper, Chart (Lithographic-Finish) . UU-P-171b Canceled - ° . 

P; : ore Birmingham, Ala. Ottawa Vancouver Houston 
aper, Map (Lithographic-Finish). . , UU-P-361a Canceled Panen $.A.. trade. The Hetheried Tulsa 
Plastics, Cellulose Acetate Plastic Sheets...... Int. Fed. No need for item SNES S.A., o URE WENGTENES urs 
Std. i 8 


Plastic Polystyrene Molding Material . ‘ ae Ses No need for item CIRCLE 919 ON READER SERVICE CARD 
td. 

















NEW!...BEST!... LOWEST PRICE! 


Tests Sliding or Static Friction ’ Soneliivity: GDO2"' 
oa 
wr: 


Ultimate in 


Thickness Profiling 


Details mailed on request. 


I] TESTING MACHINES INC. 


72 Jericho Turnpike @ Mineola, N. Y. @ Ploneer 7-7466 
The Finest Test Equipment for ALL Industries 
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In METALLOGRAPHS... 
the trend is to UNITRON! 


What do you look for when choosing a metallograph? All of the 
popular makes are precision instruments, are reasonably versatile 
and, to a varying degree, are easy to operate. But, except for 
UNITRON, all have the bulk of an office desk or optical bench and 
are tagged with a price that puts a substantial dent in the laboratory 
budget. UNITRON, and only UNITRON, offers a completely equipped 
metallograph in a compact and self-contained unit, taking only 
9” x 12” of table space, which duplicates the performance of large 
cumbersome instruments — and at a price which is hardly more than 
the usual cost of a conventional metallurgical microscope. 


Unlike the case with most metallographs, an adding machine is not 
required to compute its cost. Coated optics supplied as standard 
equipment include 5 objectives, 4 photographic eyepieces and 3 
pairs of visual eyepieces. These give a magnification range of 
25X-2000X. Also included in the purchase price are the built-in 
3%" x 4%" camera and viewing screen; high-intensity illuminator 
for vertical, oblique, and transmitted light; variable transformer with 
both voltmeter and ammeter; accessories for transparent specimens; 
polarizing apparatus; filters; film holders; stage clips; cabinets etc. 
Optional extra accessories include Polaroid Land, 35mm. and movie 
camera attachments; low power (5X-40X) objectives for macro work; 
vacuum heating stage for temperatures to 1100 C and long working- 
distance 40X objective; ASTM Austenite grain size viewing screen 
and eyepieces; filar micrometer eyepiece; and additional optics. 


Such a combination of features, versatility, convenience, and value is 
indeed unique with UNITRON. Little wonder then, that more and more 
laboratories are choosing UNITRON .. . from the large organization 
adding another metallograph to its equipment, to the small company 
buying an instrument for the first time. 
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_ 5 Objectives 

















Accessory 4 Photographic Standard 314" x 4%" Accessory Accessory’3144" x 41%4"’ Access 


Eyepieces, Filters Camera 35mm. Camera Polaroid Land Camera Motion Pictu 


Graduated Vertical Photographic Transparent Macro 
Mechanical Stage Illuminator Eyepiece Turret Accessories Accessories 


UNITRON 

















FREE 10 DAY TRIAL 


UNITRON’s Metallograph and Universal Camera Microscope 
Model BU-11 with binocular eyepiece; objectives: M5X, M1OX, INSTRUMENT 
M40X, 40X for transmitted light, 100X oil immersion; paired 
visual eyepieces: R5X, KelOX Micrometer, Kel5X; photo eye- 
pieces: 10X, 15X, 20X, Micrometer; etc., as described above 


COMPANY * ‘MICROSCOPE SALES DIV. 
66 NEEDHAM ST., NEWTON HIGHLANDS 61, MASS. 


Please rush UNITRON's Microscope Catalog 3-K 


Nome 


f.o.b. Boston 


Monocular Model U-11 1195 


TREND 1S TO UNITRON 
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C: 1 uuf to 1000 uf 
0.001 to 1.Oatike ¢ 
Comparison Bridge (Series C) 


for low D — 


a 
Of, 
enn 


De 





C: 1 ppt to 1000 pf 
for high D — 0.1 to 50 at 1 ke 
Comparison Bridge (Parallel C) 





UNKNOWN 
IB 

RATIO 
R: 1m2 to 1 MOQ ac or de ARMS 


Wheatstone Bridge 


\ 
UNKNOWN ia 
“ 


CARL 





8 


for low Q — 0.02 to 10 at 1 ke 
? Maxwell Bridge (Series L) 


4 Pa. ff See 
4 


SZ 





. () UNKNOWN 
al < 8 

‘ L: Imh to 1000 h 

- 1 to 1000 at 1 a4 


Hay Bridge (Parallel L) Ax vA 


... and let ORTHONULL’* Speed the Balancing Operation 


for high Q — 


Type 1650-A Impedance Bridge 
. $450.00 


With every General Radio Type 1650-A Impedance Bridge you receive ORTHONULL, 
the unique mechanism that eliminates the tedious and frustrating “‘sliding balance’’ so 
often found when measuring components having high losses. 


You also receive: 


¥ C, R, and L measurement accuracy of 
+1% (+5% for D & Q — ranges are a 
function of frequency); 


handy, portable ‘‘flip-tilt’’ combination 
carrying case and adjustable stand; 


© frequency range capabilities of 20c to 
20 kc with an external generator; 


@ wide range of measurements — 0.0012 
to 10 M® for R, 1 put to 1000 uf for C, 1 wh 
to 1000 h for L; 


” battery operability with a built-in tran- 
sistorized 1-kc oscillator and null detector 
(for both ac and dc use); 


¥ and General Radio's 2-year warranty. 


ie 


Rugged Portable Package 


Write for complete information, or better yet, contact one of our nearby District Sales Offices and ask about an on-the-job trial. 


*U.S. Patent No. 2,872,639 


GENERAL RADIO COMPANY 


WEST CONCORD, MASSACHUSETTS 





NEW YORK, WOrth 4-2722 
NEW JERSEY, Ridgefield, WHitney 3-3140 


a ANGELES IN CANADA 
os Angeles Toronto 
HOliywood 9-6201 CHerry 6-2171 


CHICAGO PHILADELPHIA WASHINGTON, D.C. SAN a 
Oak Park Abington Silver Spring os Alto 


Village 8-9400 HAncock 4-7419 JUniper 5-1088 WHitechif 8- 8233 
FOR FURTHER INFORMATION CIRCLE 922 ON READER SERVICE CARD 





In high capacity testing, too... 
Tinius Olsen is YEARS AHEAD 


Trademark 
Reg. U.S. Pat. Of. 


A final calibration check, and another 600,000 Ib. DeLuxe Super “L"’ is 
ready to go ‘‘on-the-line."’ In spite of its size and capacity, this rugged, 
hydraulically powered universal testing machine is noted for unsurpassed 
ease of operation...the sensitivity and foolproof accuracy of Selec$range 
dial indication . . . the convenience of lever type hydraulic grips . . . plus 
many other features that make an unbeatable combination for high 
capacity testing. Is a UTM in your testing picture? Then take a close 
look at the years-ahead Tinius Olsen line of Super ‘‘L'’ UTMs in capacities 
from 30,000 to 5,000,000 Ibs. or more. Write today for Bulletin 47. 


SHAN, CULVER CITY, CAL, 






























TINIUS OLSEN 


TESTING MACHINE COMPANY 


2020 EASTON ROAD e WILLOW GROVE, PA. 
L 


Testing and Balancing Machines 
FOR FURTHER IMFORMATION CIRCLE 923 ON READER SERVICE CARD 


Exclusive Canadian Representative 





REPRESENTATIVES 


PACIFIC SCIENTIFIC CO. 


Los Angeles and San Francisco, Calif.; 
Seattle, Wash.; Portland, Ore. 


MINE & SMELTER SUPPLY CO. 
Denver, Colo.; Salt Lake City, Utah; 
El Paso, Texas; Tucson, Ariz. 


LABQUIP CORPORATION 
Chicago, Ill. 


TINIUS OLSEN 
John C. Jensen 


Livonia, Mich. 


EE. BOON » 
Pittsburgh, Pa. i 


H. 6G. GRAFF CO. 


Boston, Mass. 


F. R. JODON INC. 
Washington, D. C. 


THE ELLISON COMPANY 
Atlanta, Ga. 


— 


UPTON BRADEEN & JAMES LTD. 


Toronto; Montreal; Hamilton; Windsor; 
Ottawa; Winnipeg; Ed: ton; Vancouver 





Soils Testing Only 


KAROL-WARNER CO. 
Highland Park, N. J. 


oe | 



































